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Summary 
Tests on certain aircraft having disclosed discrepancies between the 
characteristics estimated from the figures for the individual components and those 
observed for the complete model, the present investigation was undertaken to 
determine the nature and magnitude of the effects of interference between the 
body and wings of aircraft and to ascertain the factors influencing the interference. 
The models were made up of standard 3in. x 18in. duralumin aerofoils and 
fuselages of wood. 
The aerofoils employed in the investigation were :— 
(a) R.A.F.-15—a thin section. 
(b) U.S.A.-27—a section of medium thickness. 
(c) Gottingen-387—a thick section. 


The fuselages used were :— 
a. Fuselage A—of streamline form. 
b. Fuselage B—of cabin form. 
c. Fuselage C—of usual open cockpit form, 

A number of typical monoplane and biplane combinations of wings and 
fuselages were tested, and in some cases the effect of fairing between wings and 
fuselage was studied. 

The results of the investigation indicate that the interference effects are 
dependent on the shape of the fuselage, the aerofoil section and the relative 
position of the fuselage and aerofoil. The better the aerodynamic form of the 
fuselage, and the thicker the aerofoil section, the greater are the interference 
effects and the more marked the influence of the relative vertical position of the 
wings and body on the interference. 

Interference between wings and body tends, in general, to lower the critical 
angle and increase the drag of the combination as compared with the individual 
components. It may increase or decrease the lift. 

From an aerodynamic standpoint, the best position for the wing is at the 
top of the fuselage, and the worst that at the bottom. 


* Aeronautical Research Paper, University of Toronto. No. 22, June, 1928. 

+ Part of this paper constituted the thesis submitted by Mr. Klein for the degree of B.A.Sc. 
Mr. Klein was assisted in making the observations at different times by W. H. Coates, 
B.A.Sc., P. G. Stanley, B.A.Sc., and G. L.. Roberts, B.A.Sc. 
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Fillets and fairing may improve a combination having poor characteristics, 
but have little effect if the arrangement already possesses good characteristics, 


An explanation of the cause of the observed interference effects is advanced. 


Introduction 

There is now available for the aircraft designer a large mass of data secured 
from the many tests that have been made on models of aircraft components in 
wind tunnels, and the design of aircraft is based largely on this information. 

The experimental data pertaining to aerofoils is very extensive and has 
been derived practically wholly from tests of models in wind tunnels. The usual 
wind tunnel test of an aerofoil is made on a model of aspect ratio six and as 
a monoplane. In certain cases, particularly for aerofoils in common use or 
employed as standards of comparison, the aerofoil is also tested as a biplane, 
usually with gap equal to chord, zero stagger and zero decalage. In addition 
to the characteristics of the biplane as a whole, the characteristics of the indi- 
vidual wings are frequently determined, 

Usually the drag coctlicient for an aerofoil is found to be very nearly the 
same when tested as a monoplane, or as the upper or lower wing of a biplane. 
Phe lift coefficient, on the other hand, for the aerofoil as the upper wing of a 
biplane is about 95 per cent. of that of the aerofoil as a monoplane, while the 
lift coefficient as the lower wing of a biplane is only about 85 per cent. of that 
as a monoplane. These differences are due to interference between the upper 
and lower wings of the biplane combination. 

In aerodynamics, interference is the mutual influence of two or more flow 
patterns when superimposed. 

There is also available much information concerning the aerodynamic 
properties of fuselages, undercarriages, floats, tail units, struts, wires, etc., 
derived in a similar way from wind tunnel tests. 

With this information it is possible to estimate fairly accurately the aero- 
dynamic forces on each full scale component, when the latter is free from inter- 
ference due to the presence of other components. In the complete aircraft, 
however, each Component interferes more or less with the flow about the other 
clements, and this interference is commonly allowed for by the designer by in- 
creasing the sum of the drags of the components by from 10-30 per cent., depending 
on the form and arrangement of the parts. Well streamlined parts, smooth curves 
and generous fillets are considered to reduce interference. The lift of the complete 
aircraft is taken to be the sum of the lifts of the components. 

The figures estimated in this way are obviously liable to be in error unless 
the machine under consideration is similar to a previous design on which definite 
information is available regarding the extent of the interference effects. It is 
therefore usual to check the estimated figures by means of a wind tunnel] test 
on a completed model of the aircraft. 

It is a well known fact that the forces on the complete model frequently 
differ considerably from those calculated because of the difficulty encountered 
in estimating correctly the allowances to be made for the effects of interference. 

During the summer of 1926, tests were conducted at Toronto on a complete 
model of a high-speed seaplane. The drag of the model was found to be much 
greater than anticipated, and upon further experimental investigation it was 
found that the drag of the wings was greatly increased by the presence of the 
fuselage. 

Within the last few vears, the interference effect of various forms of bodies 
on the characteristics of airscrews has been investigated more or less thoroughly, 
but data on the interference between bodies, wings and undercarriage is very 
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limited (refer to bibliography). The present investigation was, therefore, under- 
taken to determine the magnitude of the interference effects between aircratlt 
fuselages and wings, and the factors influencing the interference. 


Models 

The models used were made up of duralumin acrofoils and fusclages ot 
mahogany. 

In order that the results might be as generally useful as possible, acrofoil 
sections of three principal types were employed in the investigation : 

(a) A thin section—R.A.F.-15. 
(b) A section of medium thickness—U.S..\.-27. 
(c) A thick section—Gottingen-387. 

The acrofoils were of 3in. chord, 18in, span (aspect ratio 6) with square tips, 
cut on the Nichols generating machine. The acrofoils were tapped at cach end 
iin. back from the leading edge to receive end spindles. ‘The ordinates of the 
aerofoil sections are given in Table III. 

The fuselages (see diagram 1 and photos 1 and 2) were designed to represent, 
as far as possible, existing types and present-day practice in fuselage design. 

Fuselage A represents the well streamlined form as used in racing aircraft. 
Its shape is that of R.A.F. 30 aerofoil, with its fineness ratio altered to. suit 
the desired overall dimensions. Its tail ends in a vertical knife edge and all 


cross sections are elliptical. 

Fuselage B typifies the usual commercial cabin torm with a Vo wind shield 
set out on the nose. The cross section is circular at the airscrew spinner and 
changes gradually to’ rectangular at the leading edge of the wing. All other 
sections are rectangular. 

Fuselage C is of the ordinary open cockpit form with flat nose, straight lines 
and arched back. The cross sections are rectangular with semi-circular or semi- 
elliptical tops. 

The number of variables in the different models was limited by making the 
fuselage models to the same general dimensions, thereby enabling the comparison 
of models having different fuselages to be more readily made. In all models 
the distance from the plane of rotation of the airscrew to the leading edge of 
the aerofoil was made equal to the chord of the aerofoil, and from the airscrew 
to the tail knife edge 44 chords. Fuselages A and B were made with rounded 
uoses, representing spinners on the propeller. Fuselage C had a flat nose, as in 
fuselages fitted with a nose radiator. The depth of fuselages A and B was made 
equal to the aerofoil chord, and that of fuselage C, } of the aerofoil chord. Thus, 
in some biplane models, the fuselage completely filled the gap between the wings, 
while in others the gap was only partially filled. The width of the fuselage in 


each case was made equal to 3 of the depth. 

The fuselages were made with transverse slots fitted with plugs. The 
aecrofoils were passed through the slots and fastened in proper position with 
wedges or screws, the original fuselage form being restored by filling the spaces 
with plasticene. For the parasol arrangements, the aerofoil was fastened to the 
fuselage by screws passing through distance pieces of brass tubing to maintain 
the proper spacing. 

A number of monoplane and biplane combinations of the aerofoils and fuse- 
lages, covering as far as possible the usual aircraft arrangements, were tested 
for each aerofoil section, as follows :— 


Monoplanes : 

(a) The aerofoil at the bottom of fuselages A, B and C. 

(b) The aerofoil midway between top and bottom of fuselages A, B 
and C. 


(c) The aerofoil at the top of fuselages A, B and C. 
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(d) The aerofoil at the top of fuselage C and the fuselage faired to a 
rectangular cross section under the wing. 

(ce) :\ parasol arrangement with fuselage C. The gap between the top 
of the fuselage and the aerofoil was made jin. or ¢ of the aerofoil 
chord. 

(f) With fuselage A some tests were made with fillets between the 
aerofoil and fuselage. 

Biplanes : 

In all biplane arrangements the gap equalled the chord and the stagger and 
decalage were zero. 

With fuselages A and B only one arrangement was tested, that with the 
fuselage filling the gap between the wings. 

The arrangements tested with fuselage C were :— 

(a) Fuselage on upper surface of lower wing. 

(b) Fuselage midway between the wings. 

(c) Fuselage on lower surface of upper wing. 

(d) Fuselage on lower surface of upper wing and faired as in monoplane 
combination (d). 

The angle between the geometric chord of the aerofoil and the centre line 
of the fuselage (thrust line) was made equal to the angle of attack, giving maximum 
ratio of lift to drag for the aerofoil alone. 


Apparatus and Method of Test 

The investigation was made in the 4ft. closed R.A.E.-type wind tunnel of 
the University of Toronto, ‘The tunnel is equipped with a spindle balance of N.P.L. 
type and wire suspension roof balances. The latter are similar in general design 
to those used on the British 7ft. x 14ft. wind tunnel. <A detailed description 
of the tunnel and equipment, with the exception of the wire balances, is given 
in Aeronautical Research Paper No. 16, Bulletin No. 7 of the School of Engineering 
Research, University of Toronto. 

The majority of the tests were made during the latter part of the summer 
of 1927. The tests with the R.A.F.-15 aerofoil were made early in the summer 
of 1928. 

Two methods of supporting the models were used :— 

1. For the thick aerofoils, U.S.A.-27 and Gottingen-387 end spindles 
and the N.P.L. balance were used. For the biplanes the form of spindle 
support was that used in a previous research and described in Aeronautical 
Research Paper No. 19. The balance and spindle were shielded by means 
of a cylindrical guard. The spindle effects were determined in the usual 
way by making a second set of measurements, using a dummy spindle 
and guard. 

The fuselages, when tested alone, were supported in a_ similar 
way, using long spindles screwed into brass sockets inserted in the 
model. These different points will be made clear by an examination of 
the photographs. 

2. The R.A.F.-15 aerofoil was so thin that there was danger of an end 
spindle tearing out of the model; consequently, the tests with this aero- 
foil were delayed until the completion of the wire suspension type roof 
balances. The measurements on the models with the R.A.F.-15 aero- 
foil were then made on these balances. 

With the roof balances the models were supported in an inverted 
position by means of two wires attached to the leading edge of the 
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lower wing, and a sting fitted into the rear of the fuselage. The wires 
extend up to a lift balance, and the sting connected through a ‘* wobbler ’ 
to a combination lift and drag balance. 

The optical alignment apparatus described in A.R.P. No. 16 was employed 
in aligning the models supported on spindles. With the wire suspension arrange- 
ment the level described on page to and shown in Fig. 9 of A.R.P. No. 16, 
was used. 

Air speed was measured by means of side plate and a micromanometer of 
the Chattock type, described in A.R.P. No. 16. The air speed was 4o f.p.s. 
throughout. 

The results have been corrected for spindle or wire interference, but no cor- 
rections for channel wall interference have been applied. 


Calculations 

The effects of interferences are shown by the differences between the forces 
on the complete model and the sum of the forces on the individual components. 

A difficulty was encountered in determining the area of the aerofoil to be 
used in calculating its lift and drag when attached to the fuselages. With a 
fuselage attached to an aerofoil, part of one surface of the aerofoil is covered 
by the fuselage. While it would be possible, using pressure distributions and 
estimating surface friction, to calculate the lift and drag of an aerofoil under 
the conditions described, where the areas of the upper and lower surfaces are 
not equal, it was considered such a tedious procedure was unnecessary for the 
purposes of the present report. 

In this paper, the smaller of the exposed areas of the upper and lower sur- 
faces of the aerofoil when attached to a fuselage is assumed to be the aerofoil 
area. That is, the assumption is made that when a fuselage is attached to one 
surface of an aerofoil, the other surface of the aerofoil, opposite that occupied 
by the fuselage, is fuselage surface and not aerofoil surface. 

The lift and drag of each aerofoil was calculated from the British non- 
dimensional coefficients determined for the same models and given in A.R.P. 
No. 19. 

The equations employed are :— 

L=K,p SV? 
D=K,p SV? 
L lift in pounds. 
D drag in pounds. 
S area in square feet. 
V air speed in feet per second. 
p mass density of air (.002373 slugs per cubic foot). 
K,, non-dimensional lift coefficient. 
non-dimensional drag coefficient. 

The R.A.F.-15 aerofoil is not dealt with in the latter report. _Monoplane 
and biplane measurements were made on this aerofoil, using the wire suspension 
roof balances to determine the coefficients for the purposes of this report. 

The sum of the lifts of the separate components of the complete model is the 
‘** calculated ”’ lift of the model, that is, the lift without interference ; the measured 
lift on the complete model is the lift with interference, and a comparison of 
these two lifts shows the interference effect in each case. A similar procedure 
was followed with the drags. 


Presentation of the Results 

The characteristics of the complete models, with and without interference, 
are expressed in pounds. The area to be used in calculating coefficients presented 
some difficulty, and it was considered that the results would be quite as useful 
expressed in pounds as expressed in coefficient form based on some arbitrary area, 
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Values of lift, drag and lift/drag, as measured on the complete model (with 
interference) are tabulated in Table 1. The corresponding values calculated from 
the characteristics of the components (without interference) are listed in Table II. 

Phe results are presented graphically in two ways, each possessing advan- 
tages over the other for certain: purposes :— 

1. The characteristics, lift, drag and lift/drag are plotted on incidence of 


fuselage (thrust line) in diagrams 2-56. 
>. Polar curves of lift: plotted against drag are plotted in diagrams 57-65 
inclusive. 
In the polar curves the characteristics of all the models having the same 
fuselage and aerofoil may be compared directly with one another, and with the 
characteristics of the aerofoil alone. 


Seales of Kj, and W,, based on nominal aerofoil area, are provided on the 


polar curves. 
Phe effect of interference is shown by the difference between values as 
measured on the complete model and as calculated from the components. 


Phe system used to designate the various combinations is as follows :— 


V7 designates a monoplane 
B designates a biplane. 
1, 2, 3, ete., designates the position of the aerofoil or aerofoils, according 
to Diagram 1. 
F designates a fairing, as shown in Diagram 1 or Photo 4. 
Phus, for fuselage C and aerofoil R.A.F.-15, B-15-F is a biplane with one 
aerofoil on top of the fuselage, and the second, one chord below the first and 


the top of the fuselage faired, as shown in Diagram 1. 


Discussion of Results 
Phe results of the investigation show that interference depends on:— 


(a) The tuselage. 

(b) The aerofoil. 

(c) The relative vertical position of fuselage and aerofoil. 

The results indicate that the more nearly the fuselage approaches a stream- 
line form and the thicker the aerofoil, the more marked will be the effects of 
interference, and the more important the relative vertical position of fuselage and 
acrofotl. 

Brietly, the effects of interference are :— 

(a) The angle at which stalled atr-flow begins is equal to, or less than, 
the critical angle for the aerofoil alone. 

(b) The drag is equal to, or greater than, the sum of the drags of the 
component parts. Some models with fuselage C were exceptions to 
this rule, but whenever the drag was reduced the lift was reduced 

t the same time, indicating a shielding effect. Apparently, the 
Nat nose produced a strong upwash at positive angles of incidence, 
and a downwash at negative angles, resulting in a reduction of 
the air velocity about the aerofoil near the fuselage. 

(c) The lift may be greater or less than the sum of the lifts of the. com- 
ponent parts. 

It is well known that an acrofoil stalls earlier at the medial section than 
at the tips and that a thick aerofoil has a more sudden stall than a thin aerofoil. 
It is, therefore, to be expected that any interference at or near the medial section 
would have considerable influence on the angle at which stalled air-flow begins, 
and that this influence would be greater for thick aerofoils than for thin ones. 


l- 
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In monoplanes using the R.A.F.-15 aerofoil the critical angle was_ practi- 
cally the same for the complete. models and for the aerofoils only. ‘The lift 
curves all indicate the same effects of interference with the R.A. .-15 acrofoil 
as with the U.S.A.-27. The R.A.F.-15, being a much thinner section, the 
lift curves of models with this aerofoil are more faired than the curves. for 
the same monoplane with the U.S.A.-27 section. 


In monoplanes using the U.S.A.-27 aerofoil, the critical angles were equal 
to, or less than, the critical angle of the aerofoil, except in the case of Monoplane 1, 
Fuselage A. In this model maximum lift occurred at 19° fuselage incidence 
when the calculated maximum lift occurred at 14°. The curves for this model 
show that it was affected considerably by interference, the lift curve deviated 
decidedly from the straight line lift curve which this aerofoil possesses, and the 
drag was greatly increased, indicating that the aerofoil close to the fuselage 
was likely stalled. To investigate this point further, pressure distribution tests 
were made and it was found that even at 4° incidence of the fuselage, stalled 
air-flow existed over part of the aerofoil close to the fusclage, and that as the 
incidence was increased the stalled area of the aerofoil increased uniformly until 
at 19° incidence practically all of the aerofoil was stalled. 


A similar case was referred to by Mr. Cowley during the discussion of 
Mr. Pierson’s paper, ‘‘ The Use of the Wind Channel for Performance Prediction,” 
in the Journal of the Royal Aeronautical Society, February, 1928. This par- 
ticular case was a seaplane model of a proposed Schneider Trophy machine, whose 
maximum lift occurred at an angle of attack of 35°. It was found that the 
wings stalled at a normal angle of attack and that the extra lift was due to the 
floats. This model was probably a low wing monoplane with a medium thick 
aerofoil and a well stream-lined fuselage. 


Monoplane 1, fuselage B with U.S.A.-27 aerofoil, began to stall at 11° 
fuselage incidence. Increasing the incidence increased the stalled area to such 
an extent that the lift decreased. At 18° fuselage incidence, the lift suddenly 
increased to approximately the calculated value. This was due to a sudden 
decrease in the stalled area of the aerofoil by the dawnwash from the nose of 
the fuselage. The lift curves for monoplane 1, fuselage B, R.A.F.-15 aerofoil, 
and monoplane 2, fuselage A, R.A.F.-15 aerofoil, show similar tendencies. 


In monoplanes using the Gottingen-387 aerofoil the critical angles were 
all less than for the aerofoil, except for monoplane 6, fuselage C. All the mono- 
planes with the Gottingen-387 on top or through the middle of the fuselage 
exhibited double stalls. This was due to an initial partial stall and a fina] complete 
stall of the aerofoil. Biplane 13, fuselage A, also exhibited a double stall. 


For each biplane,-the interference effects on the eritical angle, and the 
characteristics in general, are similar to those for the. two corresponding .mono- 
planes, but are less marked, due. to the interference between the two aerofoils. 


The effect of varving the relative vertical position of fuselage and aerofoil 
can be seen from the polar curves. For a given acrofoil and fuselage the following 
general conclusions may be drawn :— 

(a) Placing the aerofoil at the bottom of the fuselage results in the 
poorest aerodynamic characteristics. The maximum lift and the 
critical angle are low, and if the fuselage is well stream-lined, such 
as fuselage A, part of the aerofoil is stalled even at 1° fuselage 
incidence. 


(b) Placing the aerofoil midway between the top and bottom of the 
fuselage results in good characteristics. The minimum drag is the 
lowest, and up to about 6° to 8° fuselage incidence the drag is low, 
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Except for monoplane 2, fuselage B, aerofoil R.A.F.-15 or 
U.S.A.-27, the maximum lift and the critical angle were low. 

(c) Placing the aerofoil at the top of the fuselage secures very good 
characteristics. The minimum drag is slightly higher than in the 
case of the aerofoil passing through the middle of the fuselage. 
The maximum lift and critical angle are high, 

(d) The parasol arrangement, in general, possesses the highest maximum 
lift and greatest critical angle. The minimum drag is the highest 
of the monoplanes tested. 

(e) With fuselage A, the biplane characteristics are midway between 
the characteristics for the two corresponding monoplane arrange- 
ments, but with fuselages B and C the biplane drag for a given 
lift is definitely lower than for any of the monoplane arrange- 
ments. Where the fuselage does not fill the gap between the wings 
it appears best to place the lower wing at the bottom of the fuselage 
and the upper wing parasol. 

(f) Fillets improve the characteristics of models that would otherwise 
have poor characteristics, especially when partial stall exists at 
low angles of incidence. If, however, the model already has good 
characteristics, fillets will have practically no effect on the 
characteristics. 

The foregoing interference effects may be explained in the following way, 
using as an example a low-wing monoplane with a well stream-lined fuselage. 

The fuselage is surrounded by a system of curved stream-lines, and, if a 
vertical plane be passed through this system, near the fuselage, the flow in this 
plane, at the bottom of the fuselage (the position of the wing) is curvilinear 
and the curvature concave upward. 

This curvilinear flow past the cambered aerofoil in effect increases the 
camber of the aerofoil. This can be visualised by picturing the stream-lines and 
aerofoil camber as readjusted until the stream-lines are straight. The aerofoil 
then becomes deeply cambered. 

The effective camber of the aerofoil being thus increased, the critical angle 
is made smaller. Had the aerofoil been at the top of the fuselage, the reverse 
would have been the case; the stream-lines would have been concave downward 
and the effective camber of the aerofoil near the fuselage increased. All the 
results show strong evidence that the effective camber of the aerofoil close to the 
fuselage is changed. Partial stal] and double stalls are two of the principal 
resulting effects. 

The effects with the different fuselages may be explained in the same way. 


Fuselage A had good stream-line form and the interference effects and the 
changes in‘ effective camber were more marked with it than with any other 
fuselage. 

Fuselage B showed the same general tendencies, but to a less extent. It 
should be noted that in monoplane 3, fuselage A, the decrease in effective camber 
resulted in a lower lift/drag ratio than for monoplane 2, fuselage A. However, 
in monoplane 3, fuselage B, the decreased effective camber seems to be counter- 
acted by the wind shield acting as part of the wing, resulting in a higher lift/ 
drag ratio for this model than was calculated. 

Fuselage C, as has already been stated, showed indications of shielding the 
aerofoil close to the fuselage because the polar curves for each acrofoil are very 
close together, but above this angle the results are very much the same as for 
fuselages A or B. 
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INTERFERENCE BETWEEN THE BODY & WINGS OF AIRCRAFT 1] 
TABLE 
EXPERIMENTAL VALUES FOR COMPLETE, MODELS. 
Fuselage A A A A A 
aerofoil Inci- U.S.A.-27,  U.S.A.-27 U.S.A.-27.  U.S.A.-2 U.S.A.27 
position. dence. M I. M 2 M 3 M 3.F cB 13. 
Lift —4 1389 1347 1692 1625 2935 
re) 3225 3530 3094 3864 6535 
+4 5060 5441 5784 5832 -9719 
8 6421 7391 7702 1,2702 
12 7875 7705 9507 .9465, 1.5826 
16 QOT3 .6393 9890 1.0031 1.7728 
Drag —4 33 .0240 .0293 .0273 .0608 
ro) 0401 .0280 .0320 .0305 .0689 
+4 0622 -0445 .0486 .0407 1030 
8 .09O4 .0680 .0728 
12 +1303 -1024 -OQ9O 
16 2002 1404 -1454 .2857 
jane 
L/D 415 5-97 5:77 5-95 4.82 
re) 8.04 12.65 12.68 9.50 
+4 8.14 12.18 11.90 12550 9.42 
8 7.10 10,88 10.55 10.82 8.32 
12 6.04 0.14 9.30 9.55 7.20 
and 16 22 3-19 7.08 6.89 6,20 
TABLE II. 
d. PALCULATED VALUES FOR. COMPLETE MODELS. 
Lift 4 .1457 .1584 {2525 
ind oO 3607 ©3421 3607 
+4 “5477 +5107 ‘5477 +9308 
ng, 8 | -6950 1.2531 
12 .8840 .Gloo .8840 1,5488., 
10 -9160 .8707 -9425 -9160 1.7602 
ng, 
Drag —4 .0246 .02.45 .0252 ,0240 .0483 
oO -0259 -0247 -0206 -0259 -O501 
+4 .0395 .0426 .O414 .0803 
on 8 -0053 .0622 .0070 -0053 «1273 
ort 12 .0G50 -0805 -0950. ,1857 
16 .1281 1222 .2484 
ne, 
L/D —4 6.25 5.82 6.30 6.25 5.23 
<Q, oO 13.90 13.92 13.95 13.90 12.38 
+4 13.21 r3.15 13.20 13.21 11.66 
ted 8 11.20 11.18 11.22 11.20 9.85 
20, 12 1.30 9.27 9.33 9.30 8.34 
16 715 7-30 7.16 7.08 
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TABLE I (a). 
EXPERIMENTAL VALUES FOR COMPLETE MODELS. 


Fuselage B B B* B Cc & C | 
aerofoil Inci-  U.S.A.-27 U.S A.-27 U.S.A.-27 U.S.A-27 U.S.A.-27 U.S.A.-27 U.S.A.-27 U.S.A.-27 
position. dence. M I. M 2. M 3. B 13. M 3. M 4. M5. MSF. 

-3004 .3742 .3394 .3704 .3000 .3779 


+4 9844-5430 -§905 «5500 —.5820 

8 -7519 «0.7762, «7049 «21.3149 «7268S w7766 7348 7786 
12 -7983, 68748) 1.56017.) .8532 37 
16 -6396 .9708 5868) 508 


Drag —4 +0352, -0377 -0504 .0339, .0327 
-0354 .0384 .0312 .0327 .0341 .0343 
8 0810) .0826, «13899 
12 -1303. «2058 1217) «1431 1009 1086 
16 -2086 61569 «1362, «2903, «2000. «1900S .1438 660 
L/D —4 4.09 4.45 1.05 4-95 4-35 4.74 4.47 4.99 
6.90 9.75 8.95 10.86 10.38 10.84 10.50 10.68 
+4 10.80 10.38 12.00 10.64 10.83. 11.30 10.90 11.16 
8 9.28 9.40 11.20 9.40 9.60 10.00 10.10 9.94 
iz. bre 8.00 9.31 7.60 6.05 5-95 8.90 8.63 
16 3.06 6.20 7.26 6.00 2.93 5-00 6.77 5-78 
TABLE II (a). 
CALCULATED VALUES FOR COMPLETE MODELS. 
Lift —4 -1454 ©1454 «14540 1605 «1513 
re) +3421 34210-3421 «3518 63518 .3730 
+4 -5203 «5203. «8774 «5261 5681 
12 8470 .8470 =.8470 1.4555. 8701 
16 .8856 8856 1.6586 .9033 
Drag —4 0337 -0337, -0337. -0546 0337-0337. 0337 
re) 0338 .0338— .0561 .0364 .0350 
+4 0481 .0481 0839) 60505 .0505 
8 «.0714— «1288 0746) .0746 
12 —«.1007_— «1840 «1030 «1029S. 1083. 1030 
16 -1319) 61319) «24220 «1428 «1359 
L/D —-4 4.31 4.31 ai 4.50 4.50 4.57 4.50 


ww 
oN 
6 
8 


4 

O 10.01 10.01 10.01 10. 10.00 10.50 10.00 
+4 10.80 10.80 10.80 10.45 10.40 10.40 10.75 10.40 

8 9.80 9.80 9.80 9.13 9.62 9.62 9.74 9.62 I 

12 8.40 8.40 8.40 7.90 8.45 8.45 8.50 8.45 

16 6.71 6.71 6.71 6.85 6.74 6.74 6.80 6.74 


* By mistake these readings were taken with respect to the incidence of the aerofoil chord instead 
of that of the fuselage axis, 
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TABLE I 


EXPERIMENTAL VALUES FOR COMPLETE MODELS. 


C 

A.-27 Fuselage Cc Cc Cc 

5 F. aerofoil _Inci- U.S.A.-27 U.S.A.-27 U.S.A.-27 U.S.A.-27 U.S.A.-27 

630 position. dence. M 6. B 15. B 1s F. B 26, B 37. 

779 Lift —4 1797 3154 2922 .2928 

820 re) .6651 .6547 .6796 

786 +4 +5648 ‘9959 ‘9727 ‘9077 9773 

eG 8 -7655 1.2883 1.3051 1.2290 1.2724 

oh 12 .QO050 1.6042 1.5423 1.5580 1.6222 

16 1.8755 1.8708 1.7969 1.7908 

Drag —4 -0339 .0620 -0557 .0621 -0590 

| fe) -0369 .0665 .0623 .0666 .0646 

+4 0535 .0986 .0946 . 1006 0935 

8 -0802 -1384 -1448 -1474 -14t2 

‘ 12 - 1086 -1952 .2010 -2076 -2110 

660 16 -1424 2860 -2748 2804 .2996 

L/D —4 5-30 5-10 5-24 4.71 5°34 

o 10.32 10.15 10.67 9.82 10.50 

e +4 10.53 10.10 10.30 9.62 10.45 

4 8 9-54 9.30 9.00 8.33 9.00 

Ki 12 8.33 8.22 7.67 7.50 7.69 

8 16 6.75 6.56 6.80 6.40 5-98 

TABLE II (b). 

513 

s CALCULATED VALUES FOR COMPLETE MODELS. 

Lift —4 .2661 .2580 .2701 -2595 

-3838 6425 6236 6517 

+4 -5846 :9731 -9871 9471 

ae 8 -7823 1.3003 1.2613 1.3193 1.2668 

od 12 .9486 1.6096 1.5616 1.6336 1.5696 

i 16 .9840 1.8305 1.7765 1.8585 1.7863 

ot Drag —4 .0356 -0597 .0584 .0603 .0582 

fe) .0371 -0602 -0622 -0590 

359 +4 .0539 .0907 
8 .0800 .1426 -1389 .1440 -1390 

12 -1108 -2015 -1959 »2045 .1973 

16 .1463 . 2666 .2587 -2705 .2613 

: L/D —4 4.65 4.46 4.42 4.48 4.46 

) oO 10.36 10.45 10. 33 10.48 10.60 

+ +4 10.81 10.45 10.40 10.47 10.43 

8 9-77 9.12 9.10 9.15 9.10 

ead 12 8.55 8.00 7.99 8.17 7.94 
16 6.72 6.85 6.86 6.86 6.84 
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TABLE I (c). 
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EXPERIMENTAL VALUES FOR COMPLETE MODELS. 


Fuselage A fA A - 
aerofoil , Inci- Gott.-387 Gott.-387 Gott.-387 Gott.-387 
position.’ dence M M 2. 13. 
Lift —4 .2270 -2305 +2710 "4540 
Oo 3890 - 4896 -7969 
+4 -6592 -6809 1.1012 
8 -7105 .8513 .8720 1.4055 
12 .8364 .8496 1.0426 1.6598 
16 .O147 5980 1.5250 
Drag —4 .0390 -0260 -0324 
-0542 -0350 -O411 -08g0 
+4 0816 -0507 .1298 
8 -1134 -O841 -1858 
12 -£557 -1508 .1228 -2504 
16 -2343 .2211 2157 -3793 
L/D 4 8.35 7.03 
re) 7.20 13.05 11.gO 8.960 
+4 6.97 11.60 10.80 8.50 
8 6.27 10.10 
12 5-83 5-63 8.50 6.63 
16 2.62 2.70 3-50 4.02 
TABLE II (c). 
CALCULATED VALUES FOR COMPLETE MODELS. 
Lift —4 .2480 2554 
re) -4475 +4250 4510 -7005 
+4 -60447 -O121 6637 1.1043 
8 -8314 -7894 -8554 1.4102 
12 -9820 -9310 1.0090 1.6977 
16 5437 -5887 1.9235 
Drag —4 .0267 +0255 -0274 -0544 
re) -0353 0336 -0363 
+4 -0544 0518 -0557 - 1092 
8 -0821 o781 -0843 -1579 
12 -1058 -1173 +2205 
16 «2199 - 1996 «2153 «2945 
L/D —4 9.30 9.23 9-33 8.20 
re) 12.68 12.65 12.41 10.60 
+4 11.48 11.80 11.86 10.11 
8 10.13 10.70 10.15 8.95 
12 8.60 g.12 8.60 7.70 
16 2:92 2:73 6.54 


Fus 
pos: 


Lif 


Dr 


Lil 


Dr 
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CABLE I (d). 
EXPERIMENTAL VALUES FOR COMPLETE MODELS. 


Fuselage B B B* B Cc C Cc 
aerofoil _—_Inci- Gott.-387 Gott.-387 Gott.-387 Gott.-387  Gott.-387 Gott.-387 ~Gott.-387 
position. dence. M I. M 2. M 3. B 13. M 3. M 4. M 5. 
Lift —4 .2478 1603 -4702 {2572 +2772 «2679 
ro} 4638 -4752 .8224 .4486 .5027 .4635 
+4 .6548 .6890 -5847 1.1622 .0527 -72608 .6569 
8 .8207 .8870 .8051 1.4768 .9278 -8493 
12 -6840 .8017 .9809 60515, .8922 = 1.0254 
16 -0007 .86080 1.3430 .6604 .6018 
Drag —4 .0359 -0359 .0389 -0349 .0338 .0348 
ro) .0470 .0440 .0389 .0809 -0454 -0443 .0440 
+4 .0088 .0692 .0522 -1209 .0635 .0088 .0608 
8 -1026 £0995 :0793 {1733 .0945 .0979 .0899 
12 1773 .2472 .1841 .1248 
16 2004 52322 -2014 .2342 
L/D —4 6.go 720 4.12 7.70 7.30 8.2 7.69 
re) 9.86 10.66 Q.50 10.15 y.86 11.34 10.40 
+4 9.52 9-95 11.20 9.54 10.28 10.55 10.80 
8 8.01 8.92 10.15 8.50 9.00 9.48 9-44 
12 3.85 4.88 8.48 6.78 Ze 5.00 8.22 
16 2.57 2.43 4.32 3-40 2.50 2.52 2.57 


TABLE I! (d). 
CALCULATED VALUES FOR COMPLETE MODELS. 


Lift 2349 +2349, +2349 4159 2433-2583 
ro) .4250 .4250 .4250 ©4305 -4305 .4030 
-O127 -6127 1.0235 -6307 -0307 
8 -7943 -7943 1.3225 .8148 .8148 .8533 
12 -9385 -9385 -9385 1.5934 «9666 1.0235 
16 25586 11.8131 .5077 :5677 .6003 
Drag —4 .0347 .0347 .0347 .0358 .0358 .0372 
oO .0427 .0427 .0427 .0769 .0440 .0440 .0461 
+4 .0604 .0004 .0004 -1110 .0631 .0631 .0667 
8 .0873 .0873 .0873 .1562 £0950 
12 .1187 .1187 .2104 .1224 .1224 .1291 
16 2093 -2055 .2055 .2275 
L/D ~s 6.77 6.77 6.77 6.80 6.80 6.80 6.80 
Oo 9-95 9-95 9-95 9.32 9-92 9.92 10.02 
pe | 10.14 10.14 10.14 9.23 9-99 9.99 10.01 
8 9.10 9.10 9.10 8.48 8.95 8.95 8.93 
12 7.80 7-80 rf 7.36 7.89 7:89 7-93 
16 2.62 2.62 2.62 6.35 2.76 2.75 2.64 


* By mistake these readings were taken with respect to the incidence of the aerofoil chord instead 
of that of the fuselage axis. 
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Fuselage 
aerofoil 
position. 


Lift 


Drag 


L/D 


Lift 


Drag 


L/D 
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TABLE I (e). 


EXPERIMENTAL VALUES FOR COMPLETE MODELS. 


Cc Cc Cc C Cc Cc 
Inci- Gott.-387 Gott.-387 Gott.-387. Gott.-387 Gott.-387 Gott.-387 
dence. M 5 F. M 6. B 1s. B 15 F. B 26. "% B 37. 
—4 .2608 2690 -4783 4743 “4754 
.4651 -4639 .8164 .8012 -7848 .8129 
+4 .6666 -6508 1.1286 1.1634 1.0777 1.1232 
8 .8631 .8553 1.4390 1.4815 1.3893 1.4536 
12 1.0194 1.0306 L7375 1.7789 1.7006 1.6551 
16 -5963 -7757 1.6542 1.7446 1.6134 1.4511 
—4 -0363 .0366 .0661 .0686 .0087 .0610 
-0437 .0457 -0891 -0897 .0871 -0808 
+4 -0649 -0661 -1265 .1346 -1209 -1210 
8 -0920 -0977 1767 -1796 -1839 
12 .1263 -1325 +2455 .2506 -2512 -2445 
16 -2341 2172 -3748 -4037 
—4 7.16 7:20 728 6.87 4,90 7.80 
oO 10.62 10.14 9.15 8.95 9.00 10.05 
+4 10.28 9-85 8.91 8.66 8.go 9.20 
8 9.38 8.75 8.01 7.83 8.36 
12 8.06 7.70 7.08 6.84 6.76 6.26 
16 2.55 3°57 4-50 4.65 4.48 3-60 
TABLE II (e). 
CALCULATED VALUES FOR COMPLETE MODELS. 
—4 -2433 -2059 -4633 -4508 -4698 +4490 
o -4305 -4760 -7938 .6712 .8053 7725 
+4 -6307 .6881 1.1256 1.0931 1.1416 1.0950 
8 .8148 .8883 1.4624 1.4201 1.4846 1.4250 
12 -Q666 .0531 1.7621 1.7106 1.7886 1.7190 
16 -5077 .6178 1.9999 1.9353 2.0298 1.9533 
—4 -0358 -0379 -0059 -0043 .0666 
fe) -04.40 -O471 .08 46 .0827 -0856 -0824 
+4 -0031 -1231 -1200 -1200 
8 -0979 173% -1755 .1691 
12 .122 1312 2373 .2307 -2410 -2324 
16 +2055 22395 3151 -3051 
—4 6.80 7.01 7.03 7.01 7.05 6.89 
Oo 9.g2 10.10 9.38 8.12 9.40 9-37 
+4 9-99 10.16 9.14 9.11 9.16 9-14 
8 8.95 9.07 8.45 8.43 8.45 8.42 
12 7-89 8.04 Wsd2 7.40 7.40 7.40 
16 2.76 2.64 6.35 6.35 6.36 6.34 


Fu 
ae 
po 
D 
L 

Li 
L 
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TABLE I (f). 
EXPERIMENTAL VALUES FOR COMPLETE MODELS. 
¢ Fuselage A A A A A A A 
387 aerofoil, Inci- R.A.F.-15  R.A.F.-15) R.A.F.-15 R.A.F.-150 R.A.F.-150 R.A.F.-15 
37. position. dence. M 1. Maid. M 2. M 3. M 3 F. B. 13. B 13 F. 
54 Lift —4 -035 -025 .O19 .033 .027 .059 
29 re) -270 -205 -260 -207 -440 -439 
32 -462 - 4609 -4605 -755 781 
36 8 00 .005 .629 .0585 1.084 1.082 
51 12 -093 .695 -691 -705 -7195 1. 1.207 
II 16 6645 1.284 1.270 
fe) Drag —4 -0285 .0178 -O155 o162 -0320 -0336 
08 ce) -0263 -0216 -0202 02145 02155 -04055 -O40T5 
+4 0439-0374 -0308 03705 .06875, 06875 
39 8 -O754 -0750 .0703 -0045 0055 12413 «11383 
45 12 .1294 .1205 -1462 -1451 .1526 -2054 -2055 
37 16 .2256 .2283 .2304 -2300 .2412 -3994 
L/D —4 13227 1.404 1.225, 2.0 1.005 1.845 .863 
> 10:25 [12.27 13.0 12.1 12.5 10.85 10.94 
+4 D2.35 12.72 12.2 12.6 11.02 
8 7.90 8.0 8.95 10.1 10.05 8.73 9.50 
12 5°35 5.49 4.72 4.85 4-71 6337 6.31 
16 2.86 2.915 2.82 2.71 2.75 3.22 3-19 
TABLE II (f). 
CALCULATED VALUES FOR COMPLETE MODELS. 
6 Lift —4 .0062 .0059 .0058 .0064 .005 I 0389 .0376 
-2380 -2330 -2510 -2420 394 -4245 
8 -O154 -5954 .5824 .6274 6052 1.0743 1.0353 
6 12 -6830 .6610 .6460 1.2900 1.2456 
3 16 -5957 5762 «5737 6171 -5957 1.2157 1.1752 
Drag —4 .0137 .O134 0131 -0139 -0136 0250 -0243 
\ fe) .0168 -0163 0160 .O171 0343 .0332 
+4 +0325 +0316 0309 -0331 -0320 063 
8 10583-0565 .0553. 0572-0572 113 1094 
| 12 -1284 1244 1213 -1300 1262 2026 -1959 
16 2099 2032 1990 -2135 2063 -3997 
L/D —4 450 44 -44 .460 1.56 
Oo 14.66 14.5 14.56 14.66 14.56 12.80 12.77 
+4 13.16 13.05 13.10 13.15 13.15 12.10 12.10 
8 10.55 16.52 10.50 10.95 10.56 9.5 9-47 
12 5.31 5-3 5-31 5633 5.34 6.35 6.35 
16 2.84 2.84 2.88 2.89 2.93 3-04 3-04 


Fuselage 


aerofoil 
position 


Lift 


Drag 


Lift 


Hl. 


EXPERIMENTAL 


Inci- 


dence. 


—4 


CALCULATED 


R.A.F.-15 


VALUES FOR (¢ 
B B B 
R.A.F.-15) R.A.F.-15 
M 2. M 3. B 13 
-03 0505 
254 207 4515 
$58 73 -504 
959 6608 1.1075 
601 727 1.3875 
O62 £686 1.2855 
0213 0334 
0203 O244 -O422 
0427 -O413 .C7 37 
c748 .060 3 1224 
-1550 -1045 2239 
22501 4209 
755 1.0 1.512 
9.00 Live 10.70 
10.75 11.45 10.9 
8.50 9.05 9.05 
- & 
5-89 
2.70 2.075 3-055 
TABLE II (q) 


PARKIN AND 


VALUES FOR 

0055 0055 

2330 2330 

-4053 $053 

5873 

0495 0495 
> 


0223 0223 
2330 2330 
5 036 5 
-0O45 0045 
1315 -1315 
2087 2087 


240 
9-35 9-35 
10,20 19. 2¢ 
4.94 4-94 
2.82 2.82 


G. 


J. KLEIN 


OMPLETE 


COMPLETE 


R.A.F.-15 R.A.F.-15 
M 3. M 4 
-O022 
202 253 
$59 -452 
620 037 
054 703 
-O215 
.0207 +0255 
-0434 0409 
1552 
-2290 
‘S02 
9.81 9.92 

10.60 11.04 
7.50 7-95 
4-30 4-53 
2-72 2.83 
MODELS. 
-O0072 
«2390 -2390 
-4170 
-0023 -0023 
-O716 -O7160 
-5983 -5983 
.0231 0231 
-O201 
O417 O417 
-O075 0075 
1352 1352 
‘2152 2152 
302 212 
Q.15 Qg.15 
10.01 
8.93 8.93 
4.96 4.96 
2.78 2.78 


MODELS. 


Is 
TABLE I (g). 
B C Ft 
| .-15 a 
M 1. M 5. 
|| = .022 
.246 -258 
+4 -448 — 
8 .637 
12 
16 
4 .0218 
re) 19 +0259 
+ 4 -0420 +0425 
8 .0726 -0702 
12 .1478 - 1500 
16 .2208 ~2424 
237 1.01 
9.88 9.90 
+ 4 10.07 10.83 
8 8.77 9-3 
12 }.07 1-77 
16 2.80 2.79 
4 -0055 -0075 
fe) .2330 -4113 25,28 
r4 -4953 4157 - 4393 
8 -5873 1.0103 -0333 
[2 .6495 1.2149 -7000 
16 .5886 S000 1.1540 
Drag 4 .0223 .0325 .0239 
-2330 .O414 .0268 
+ 4 +0395 .0075 -0433 
8 .0704 
12 - 2007 
16 . 2087 
L/D —4 .240 1.07 
9°35 9-94 9-44 
+ 4 10.26 10.55 10.12 
8 Q.1 8.76 9.00 
I2 4-94 6.07 5.00 
16 2.82 3-00 2.79 
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TABLE I (h). 
EXPERIMENTAL VALUES FOR COMPLETE MODELS. 

Fuselage C Cc Cc C C C Cc 
M 5. position. dence. M 5 F, M 6 B 15 B15 F B 20. BY2y: 
022 Lift —4 .025 .O42 03 .063 
258 252 258 434 408 448 
+4 “457 440 757 744 72 754 
653 8 643 635 1.067 1.075 1.023 1.051 
715 12 .720 1.306 1.284 
O75 16 6074 658 1.300 1.286 1.285 1.285 
.0218 Drag 4 .0219 .0227 .0370 £0309 
0259 ce) -0262 -0457 -0400 -0453 -0442 
0425 +4 .O424 -0750 -0743 .07 30 -0735 
-O702 8 0693 C702 1250 1253 1220 1223 
1500 12 1528 1421 2025 2141 - 1906 
242 16 2457 2359 4006 4077 -4IOl 4171 
ol LAD -4 rays) 1.79 
96 re) g.62 9:77 9.50 9.30 9.00 10.15 
83 4 [1.22 10.50 10.02 10.02 9.85 10.25 

3 8 9.28 9.C5 8.54 8.59 8.39 8.59 
77 12 4:75 5-07 6.54 5-99 6.83 6.025 
79 16 2370) 3.20 2.15 3.08 

TABLE II (h). 
CALCULATED VALUES FOR COMPLETE MODELS. 

.0075 Lift —4 .007 2 .0078 .O417 .O410 .0423 .0400 
- 4393 +4 -4176 -4581 .7701 
-0333 8 .6023 26563 1507.33 1.0873 
-7060 6716 7375 1.3026 1.3626 1.3116 
-6293 16 -5983 6512 1.2678 1.2388 1.2883 1.2323 
-023)) Drag —4 20231 .0240 -0354 .0348 -0358 .0348 
.0208 .O201 16273 .O451 -0443 .0450 -O44l 
0433 +4 -0750 0701 0734 
0704 8 0975 0723 »1275 -1246 ~1295 1249 
1413 12 1352 -1459 2197 2150 2231 2142 
2255 16 12327 4246 4153 4311 4128 
317 L/D —4 B12 325 1.18 1.18 1.18 as 
44 oO 9.15 9.50 10.05 10.00 10. 1c 10.02 

12 +4 10.01 10.3 10.47 10.5 10.55 10.50 
00 8 8.93 9.07 8.73 8.61 8.75 S71 

fore) 2 4.90 5-01 6.06 O.1 

79 16 2.78 2.80 2.99 2.80 2.99 2.99 
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TABLE III. 


ORDINATES OF AEROFOII. SECTIONS. 


Distance R.A.F.-15 U.S.A.-27 Gottingen-387 
from lead- Lower Upper Lower Upper Lower Upper 
ing edge. ordinate. ordinate. ordinate. ordinate. ordinate. ordinate. 
+0.20 0.20 1.977 2.61 3.61 
1.25 — 0.45 1.90 0.50 1-35 6.74 
2.5 0.73 2.80 0.33 5.07 0.81 7.98 
5 0.90 3-90 6.93 0. 36 9.87 
7-5 1.00 4.60 0.10 8.22 0.18 [1.32 
10 1.00 5-05 0.CO 9.17 0.13 12.40 
15 0.80 5.58 0.10 10.50 0.00 13.83 
20 0.50 5-76 0.35 [1.33 0.08 14.77 
30 0.10 5.80 0.95 11.90 0.22 15.36 
40 0.05 5.58 N17 11.57 0.38 14.88 
50 0.28 17 0.90 10.77 0.54 13.48 
60 — 0.47 4.68 0.25 9.52 54 11.59 
70 —0.62 4.07 0.10 8.00 0.54 9.16 
So ~ 0.07 3.28 0.05 6.03 0.50 6.58 
go — 0.35 2.2 0.15 3.65 0.27 3-01 
100 + 0.30 0.30 0.67 0.67 0.00 0.37 
TABLE IV. 
LIFT AND DRAG FOR FUSELAGES A, B AND C. 
Fuselage. Incidence. B. Cc. 
Lift —4 — .0027 — .0030 — .0017 
-0000 .0000 .0010 
+4 + .0027 + .0033 + .0031 
8 -0103 .0073 
12 -0080 -0155 .0136 
16 -O107 .0256 -0183 
Drag —4 .0032 .O124 .0128 
re) .0027 .0118 .0123 
+4 -0032 -0118 -O131 
8 .0048 -O140 -O155 
12 -0074 -0176 -0173 
16 -O112 -0209 20215 


* Due to the small value of lift and drag on Fuselage A, and to the relatively large values of 
spindle correction, it was difficult to get the accurate results. The above results for this fuselage 
are taken from the probable curve through the points found by experiment. 
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TABLE V. 

LIFT AND DRAG COEFFICIENTS FOR THE AEROFOILS. 
Fuselage R.A.F.-15 U.S.A.-27 Gottingen-387 
Incidence.* Ky Kp Ky kD L K}) 

Monoplane : 
— 4° .0079 1072 .O160 -1878 .0176 
re) -O105 .2701 -O174 “335 .0244 
+ 4 .0219 - 4082 -0287 . 4806 -0383 
-0398 -5446 -0453 -6183 .0576 
I2 -0903 -6563 .0057 
16 -1482 .0784 .0876 -4206 -1489 
Upper Wing of Biplane : 
— 4° .O112 .0o81 .O161 1602 
-1621 -OLTO -2355 .0168 .2876 .0251 
+ 4 2806 -0218 ~3573 -0277 -4179 -0393 
-4120 -O410 -483 -0460 -5420 -0593 
12 “5115 -0680 -6044 .O716 -0855 
16 -4200 - 1330 -68509 5 -7657 -1180 
Lower Wing of Biplane 
4° .008 I .0173 -1708 -O184 
1630 -0123 .0183 -2785 
+ 4 -2760 .0226 “3333 -0293 - 3880 -0390 
8 -3780 .0391 -4374 -O445 -4949 -0530 
12 -4420 .O704 -5340 -0599 -O716 
16 -4730 -1545 -6052 :0775 -0466 
of 
ze * The angle between the aerofoil chord and the fuselage axis was 2° 0! for U.S.A.-27 and 
Gottingen 387, and 3° 0’ for R.A.F.-15. 
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Monoplane 2, fuselage A, 
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Monoplane 3, fuselageA,  Aerotoil - USA-27. 
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Biplane-/3, fuselage A,  Aeroteil -USA-27 
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Monoplane-2, fuselage A, Aerotil- 
Angle between Aerofeil chord and Axis of fuselage 2-0 
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Monoplane 3, fuselage A,  Aerofoil - Gort 387 
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Biplane -/3, Fuselage A,  Aerotoil- 
Angle between Aerdoi! chord and Axis of fuselage - 
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Moroplane 2, fuselage B, Aerob! ~ Gott 387 
Angle between Aerofeil chord and Axis of fusela 
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Moneplane 3, Fuselage B, Aerafoi! - 
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Biplane -13, Fuselage B,  Aerofoil- Gétt 387 
Angle between Aerofeil chord and Axis of fuselage = 2-0 
Air speed - 4O fps 
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Monoplane 3, fuselage C,  Aerohil USA-27. 
Angle between Aerotoll chord and Axis of tuselage 
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Monoplane 5, fuselage C,  Abrofoil- USA-27. 
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Monoplane 6, fuselageC, Aerofeil - USA-27 
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Diplane-£6, fuselageC, Aerofoi!- USA-27 
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Biplane -37,  fuselageC,  Aerofoil-USA.-27 
Angle between Aerotei! chord and Axis of Fuselage = 2°O 
Air speed FO tas. Lee. U. 
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Monoplane 3, fuselage C, Aerofoi/ Gor 
Angle bekween Aerotoi! chord and Axis of fuselage -2 
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NMonoplane-5F, Fuselage C, Aerooil- Gott 387 
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Monoplane ©, fuselage C, Aerofoi! - Gott 387 
Angle between Aerotad chord and Axis of fuselage = 2°O 
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Biplane - /5, fuselage C , Aerofoi!- Gott 387 
Angle between Aerct/ chord and Ax/s of fuselage = 2-0 
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Monoplane 2, Fuselage A, Aerotl- RAF-/5. 
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Monoplane 2, fuselage B, Aerohil-RAL-15 
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ABSTRACTS AND NOTICES THE 
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Issued by the Directorates of Scientific Research and Technical Development 
(Prepared by R.T.P.) 


GENERAL AIRCRAFT DESIGN 


Aircraft Design. (Il. Flug-woche, Vol. II], Parts V-Vi.)  (5.1/10910 Germany.) 
Descriptive article, 19 photographs and diagrams exhibiting various types 
of metal construction, wing and hull construction, sections, uscd, ete. 


Aircraft’: Design. (Air Corps Information Cireular.)  (5.1/10ogt1 U.S.A.) 

Specifications are given of the constructional details of an aeroplane (type 
P.1T.3 training aeroplane) and of the loading tests. The deflections for the 
various loadings are given. 


Aircraft) Design. (Il. Flug-woche, Vol. I], Parts V-VI, August, 1929 (Anon.), 
pp. 81-98.) (5.1/10g12 Germany.) 
Descriptive article giving photographs of metal aircraft by Junkers, Dornier 
and Rohrbach, as they appeared each vear from 1915 onwards. 74 photographs 
are reproduced, the three last showing the 12-engine, Dornier Do X. 


Small Seaplane for Submarine Service. (Flug-woche, Vol. II, Parts V-VI, 
p. 119.) (5.1/10913 Germany.) 
With reference to a submarine seaplane of secret Construction stated to be 
exhibited by the Air Ministry at Olympia a photograph is given of a Heinkel 
* W.30 7" single-seater built as early as 1917 for the same purpose. 


The Cantilever Binlane. (H. Hoch, Luftfahrt, No. 1 
5-214, Germany.) 


to 


» 929, p- 187.) 


Two small types of cantilever biplane are described. From the analvsis, 
it follows that for the same strength the biplane construction is at least as 
favourable from the point of view of resistance lift and weight as the cantilever 
monoplane. The main advantage of the cantilever biplane construction over the 
braced biplane is the avoidance of all indeterminate members in the structure 
and the possibility of a large stagger affording good view, easy entry and easy 
exit especially for parachute descent. The wings for the smaller sizes can easily 
be dismountable. 


Unsymmetrical Forces in Aircraft’ Frames. (R. Vogt, Z.F.M.. Vol. XX, pp- 
274-276, 14th June, 1929.)  (5.29/10915 Germany.) 


Asymmetrical stresses arising from operation of ailerons and rudder should 
be computed in fixing a load factor, the necessary data being obtained from 
wind-channel tests or based on theoretical considerations. 
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In particular the asymmetrical stresses imposed by uneven landing are shown 
by experiments to be exceptionally great, and the absorption of shock stresses 
should be traced to the most severely strained members. 


Vibration of a Continuous Beam under Avial Loads. (135th Report of the 
Kussner,, V,. June, 1929, Part: Il, 63267:) 
(5.29/10916 Germany.) 

The problem considered is the selection of a stay point which will make 
the critical speed as high as possible. 

The differential equation of the free oscillations is linear, of the fourth order, 
with constant coefficients, the solution of which is obtained in the usual way. 
Numerical values are computed and tabulated. Graphical representations exhibit 
clearly the relation between the frequency and the position of the stay point. 


On the Vibration of beams under the Aetion of Moving Loads. (H. H. Jeffcott, 
Sc.D., Phil. Mag., No. 48, July, 1929, pp. 66-97.) (5.29/1e9g17 Great 
Britain. ) 


t 


The method described is one of successive approximation and is applicable 
to all cases in which the damping forces and the effective forces due to. the 
acceleration of the masses involved exercise a relatively small influence on the 
deflexion of the beam in comparison with that produced by the applied forces. 


Coupled Vibrations of Aeroplane Wings. (134th Report of the D.V.L., H. G. 
Kussner, L.F.F., Vol. IV, 1929, Part II, pp. 41-67.) (5.3/10918 
Germany.) 

The methods of complex algebra are used to discuss plane oscillations (two 
dimensional). The effects of camber and thickness are neglected and the com- 
bination of wing and aileron is thus reduced to a broken line, expressed by the 
first five terms of a power series taking as variable the ratio of abscissa to chord. 
Phe instantaneous ordinate of a vibrating point is thus expressed as a quintic 
funetion of the abscissa multiplied by a periodic term. The numerical values 
of the interpolation coctheients are tabulated. Approximate expressions are like- 
wise found for the distribution of vortex filaments located in the surface of the 
wing, variable in time, and associated with variable circulation, and an expression 
is found for the vertical velocity (induced) in the form of a series. The deveclop- 
ments are lengthy and involve the tabulation of over a hundred numerical ratios. 
Phe normal velocity of the oscillating wing is equated to that of the air flow. 
The air forces and moments are then expressed, and approximate formule 
obtained, involving the tabulation of a further group of nine coctlicients for nine 
values of a parameter. 

The effect of the position of the elastic axis is examined, and transformations 
to the elastic axis are given, which simplify the expression for moments and forces. 

Linear differential equations are. obtained for this simplified plane motion of 
the second order, with constant coethicients, and immediately soluble by standard 
methods. Separating real and imaginary parts of the climinant determinant, 
{wo equations are obtained for the two unknowns, the angular frequency and the 
critical speed. The influence of damping by elastic hysteresis in the material is 
brought in. It is stated emphatically that the damping force does not depend 
on the time rate of elastic deformation, but only on the maximum deflection and 
is always small for small strains. The four principal parameters of the resulting 


motion are the equivalent mass, the position of the elastic axis,’’ the radius of 


inertia of the wing and the position of the c.g. A special solution with zero 


irequency gives a constant torsional strain, and the critical speed at which it 
occurs 1S proportional to the square root of the distance of the elastic axis. 


Numerical examples are worked out and the relation between critical speed and 
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stiffness ratio’? between bending and torsional stiffness of the wing under 
various conditions with and without aileron, with and without elastic damping, ete. 


As numerical examples, a model with free aileron of + chord, gave a critical 


speed of 31 m/s with stiffness ratio 0.8 and 28 m/s with a stiffness ratio of 3.0, 
With fixed aileron the critical speed had not been reached at the maximum 
available wind speed of 43 m/s. 

The extension of the method to three dimensional problems depends on 
integro-differential equations, and is reduced to the previous method by various 
reductions and approximations. Elaborate tables of numerical examples are 
given, and the method appears to predetermine the critical speed for wing 
vibration with a sufficient degree of accuracy for practical purposes. 


Methods of Recording Rapid) Vibrations. (H. Thoma, No. 16, 
pp. 639-042.)  (5.3/10g1g Germany.) 


The vibrations to be measured are caused to influence the plates of a small 


condenser forming part of a high frequency oscillation circuit. After suitable 
rectification the resulting current is recorded on an oscillograph. By this means 
it is possible to record vibrations of frequencies up to those occurring in_ the 
highest audible notes. The apparatus is of importance studying critical 


vibrations since it records high frequency components of small amplitude. 


On the Criteria for the Stability of Small Motion. (R.A. Frazer and W. J. 
Mol, No. A.795; 


1/7/29, pp. 642-054.) (5.3/10920 Great Britain.) 


Dunean, The Royal Society, Proceedings of! 


When a dynamical system receives a smail disturbance from a state of rest 
or steady motion, the ensuing small motion is governed by a svstem of linear 
differential equations. In order to determine the stability, the conventional pro- 
cedure is to examine the signs of certain ‘* test functions,’’ which can be con- 
structed in) succession from the coefficients of the determinantal equation by 


Routh’s well-known rules (see Routh’s ‘f Rigid Dynamics,’? Vol. 2. 6th ed., 
p. 228). However, the series of test functions for a determinantal equation of 


general degree are not stated by Routh in an explicit form; and the expressions 
would, in fact, be exceedingly cumbersome. \n alternative is to use for the 
stability criteria the signs of certain ‘* test determinants.’’ This method, which 
is very convenient in practice, is not described in works on dynamics known to 
the writers, and may be novel. The present paper contains a brief account of 
these determinants and of certain other simple forms of test function. 


Airplane Spins and Wing Slots Lieut. Carl Brown Harper, U.S.N., S.AVE 
Journal, Vol. NNV, No. 1, July, 1929, pp. 25-33.) (5.313/ 10921 U.S.A.) 

The importance of accurate fit of the auxiliary airfoil to the corner of the 
leading edge of the wing is discussed, and the author narrates several experiences 
in flight tests, one of which seemed likely to terminate fatally because, as deter- 
mined afterward, friction prevented the slot on one wing from opening as readily 
as that on the other. In another test, i 


ce that accumulated on the plane did not 
prevent the slot opening. 

When slots on the Vought Corsair were unlocked in 
low wing opened 


a spin, that on the 
with a bang and brought the plane out of a spin in half a 
urn. In a dive, the slots can be opened full-out at 140 m.p.h. air-speed_ by 
jerking the control stick back with both hands. 


A list of Navy planes being fitted with slots, and a list 


a t of permissible airplane 
manceuvres in the Navy, are given. 
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Pressure Distribution ‘on a Slotted R.A. 381 Airpoil in the Variable Density 
Wind Tunnel. (Eastman N. Jacobs, Langley Memorial Aeronautical 
Laboratory, Technical Notes, National Advisory Committee for Acro- 
nautics, No. 308, June, 1929.) (5.313/10y22 U.S.A.) 

Full-scale investigation of slotted aerofoils has been limited to a few test 
flights. In view of the small size of the slot and auxiliary aerofoil used in tests 
of slotted wing models and of the viscosity eifects in the slots, a large-scale effect 
might be expected. In the variable density wind tunnel at air densities of 
approximately 1 and 20 atmospheres the full-scale maximum lift is somewhat 
lower than the maximum lift indicated by low-scale tunnel tests on the slotted 
R.A.F. 31 airfoil, but the lift does not drop off so suddenly above the stalling 
point. ‘The full-scale maximum lift of the slotted R.A.E. 31 airfoil is high for a 
moderately thick airfoil having good high-speed characteristics and no abrupt 
break in lift above the stalling point. 
Aeroplane with Longitudinal Control by Wing Flaps. (Masami Ono., 

Vol. IX. 1929, pp. 224-227.) (§.313/10923 Germany.) 


Diagrams of lift for various flap settings are given, and the Jongitudinal 


moments are worked out. Experimental flying was carried out on a man-carry- 
ing glider, and the controls were found satisfactory. Further experimental flights 


are projected. 


Apparatus for Measuring Small Pressures at a Distunee. (A. Simon and F. 
Keher, Zeitschrift fur Elektrochemie, p. 102-105, Vol. XXNXAV, No. 


1920.) (5.32/10924 Germany.) 


Variations in the level of a tilted mercury gauge are measured by the change 
of resistance produced in a wire immersed in one of the limbs. Variations in 
current are measured on a millammeter and an accuracy of .2 milliamperes is 
obtained. 


Resistance in Curved Pipes. (H. Lorenz, Phys. Zeit. XXX, 1929, pp. 228-230.) 
(5.32/10925 Germany.) 

An elementary account is given of the phenomena to be expected in presence 
of the field of inertia forces due to the curvature of the pipe axis. 

Step by step methods yield numerical results for the resistance which are 
stated to be good approximate agreement with the observed results of 
Brightmore, Proc. Inst. Civ. Eng. Vol. 169, p. 315, 1907, and of Davis, Trans 
Am. Soc. Civ. Eng. Vol. 69, pp. 63 and 10g, 1goy. 

Discharge Coefficient for Nozzles and Orvifices in Pipes. (Jakob and Kretzschner, 


V.D.1., June 29th, 1929, page 935.) (5.32/10926 Germany.) 


The experiments were carried out with air for Revnolds’ numbers ranging 


from 10° to 13x 10%. The orifice was placed in pipes ranging from 125 to 1,000 
mm. internal diameter, the orifice ratio ranging from .o5 to .85. For this test 
the Reynolds’ number covered the range 10° to 7x 10 


For both types of air meters the discharge coeflicient inereases with the 
Revnolds’ number, and there is not much to choose between the two methods for 


measuring airflow. 


Sil ment of Friction at Re ynolids’ N mmbers (H. Nerbs Zeitsehrif 
fur Angewandte Mathematik und Mechanik, Vol. VIII, p. 6, pp. 421-423, 
1928.) (5.32/10527 Germany.) 

The experiments were carried out on the outer skin of an ocean liner, a 


portion of .357 meters’ surface being arranged moveably so that the force o! 


friction could be measured directly. The Reynolds’ numbers were in the neigh- 
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bourhood of 5x 10%. The results show a displacement of the dimensionless 
shearing force diagram given by the Prandtl-Karman theory, the difference 
amounting to .cort. Further experiments are planned to determine the effect 


of surface roughness. 


Remarks on Frictional Resistance and Pressure Fall. Farassenbo, Phys. 
Zeit. XXX, 1929, pp. 403-407.)  (5.32/10928 Germany.) 

Empirical formule involving fractional powers of the depth are used. to 
evaluate the centrifugal pump effect of a rotating dise in a viscous fluid. A 
similar method is applied to flow in a shallow trough. The resulting formula is 
compared with a formula of v. Karman’s, and with five sets of observations by 
two independent observers. The agreement gives practical importance to the 
results, but little in the way of a physical theory. 


Votes on the Resistance of a Dise Rotating in oa Fluid. (Zeitschrift: fur Ange- 
wandt Mathematik und Mechanik. Vol. VIE, p. 6, pp. 460-670. 
(5.32/10g2g Germany.) 

Phe relationship between the resistance of the disc and the height of the 
containing vessel for a constant clearance between disc and wall is investigated, 


as well as the effect of clearance for a constant height of vessel. The resistances 
of the dise is practically independent of the height of the vessel. Very small 


changes in the lateral clearance produce very large effects. 


through Curved Pipes (C. M. White, Proc. Roy. SOc. A. 322, 


Streamline 


Vo. 792, Oth April, 1929, pp. 645-663.)  (5.32/10930 Great Britain.) 


Phe author establishes experimentally an important extension of the results 
of Dean by showing that the diameter of the coil enters into the condition for 
dynamical similarity. For spirally laminar flow the non-dimensional relation 
between resistance and the parameters of flow is unicursal for all ratios ol pips 
diameter/coil diameter, but for turbulent flow there are different points of dis- 


continuity for different values of the ratio (Irie. 9, Pp. 660). 
Criferion tor Turb ilenee in reed Pines (Ca. Tavlor, Proc. Ro ;- 
No. 794, 4th June, 1929, pp. 243-249.) (5.32/!0931 Great Britain.) 


Phe author has devised a simple but lucid modification of Dean's experi- 


ments by injecting a filament of coloured fluid at 
the helical curve away from the inlet. 

White’s results* were confirmed quantitatively as to the first appearan 
turbulence, and a criterion was also obtained for the disappearance 
turbulence. This confirms that the ratio pipe diameter/helix diameter ati 
the dynamical similitude, which was to be expected from first prin iples, but 


which escaped Dean on account of the somewhat narrow range of his cbservations, 


R. & M. 374.) 

Tlie Hlyudrodynamu S Cylinder Moving in Tu Dimens H. 
AL. 377;) 

{ Hidrodynam Forces Activ nia Cylinder in’ Motion W. G. Bickle 
P. Rov. Soc., Vol. A.-CXXIV, No. 794, 4th June, 1929, pp. 295-303.) 
Phe particular case of a plane lamina was solved by Carafoli, st 

\bstracts *’ No. €, p. 20 (8318) (Comptes Rendus CLXNXXIV, pp. 8 

Similar results are obtained fer a evlinder by Glauert and in a more us 
and general wav by Lamb. Bickley further @eneralises the formula 
S fo ing abstrac also Nos. 7209 and 7196, page 20, issue No. 5, 
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and solution, using methods similar to those employed by Fuchs and 
Hopf’s ‘‘ Aerodynamics *’ for the less general problem without rotation. 
As previously remarked, these results are important in forming a mathe- 
matical theory of rotary derivatives. (5.32/10932 Great Britain.) 


Two-Dimensional Potential Problems Concerning a Single Closed Boundary. 
(W. G. Bickley, Phil. Trans. A.228, pp. 235-274, 5th June, 1929.) 
(5.32/10933 Great Britain.) 

A collection of elementary methods of conformal transformation, applicable 
to problems in electrostatics, electromagnetics, and hydrodynamics. 
Numerous English references but no foreign ones are given, 


Discharge Coefficient of Standard Nozzles. (H. Mueller and H. Peters, V.D.1I., 
July 6th, 1929, page 960.)  (5.32/10934 Germany.) 

The discharge coefficient was measured, using water as the calibrating fluid. 
The coefficient depends on the Reynolds number and varies from .g5 to .98 for 
a range of Reynolds numbers from 3 x 10* to 10°. 

Tests on the Theory of the Swimming Fish. (Service Technique de L’Aero- 
nautique, Techuical Bulletin No. 58, May, 1929.)  (5.32/10935 France.) 

Comparative tests between submarine models and living fishes show that 
both the resistance of the fish and the power required for a given speed are 
very much less than one would expect from consideration of the Law of 
Similarity. 

Survey of D.V.L. Tests on the Flying Qualities of Aircraft) 1927-28 (130th 
D.V.L. Report). (W. Hubner, Z.F.M., No. 8, 29/4/29, pp. 1809-195.) 
(5.322/10936 Germany.) 

A descriptive account is given of the methods of analysing aircraft perfor- 
mance, and comprises the influence of construction and shape on stability and 
controllability in turns, rolls and spins. 

1. The distribution of the loading on the wings and control surfaces is 
considered from a number of points of view along with changes effected by 
curvature of the control surfaces, change in their area, change of their position 
relatively to the centre of moments and by application of controlling forces. 

2. Stability is briefly discussed from a practical point of view; where the 
modern theory gave predictions differing from test results the discrepancy was 
usually traced to the supply of incorrect data. 


3. Control.—The influence of the change of chord of rudder and elevator 
surface is discussed and practical rules are given. The rounding off of the wing 
tips is of appreciable importance. 

4. general discussion. The importance of slight 
restoring forces with neutral controls is emphasised. 

5. Spinning.—A descriptive account is given of the principal causes, and 


reference is made to recent British work. 

In conclusion the development and improvement of methods of test from 
every point of view arising from the demands of practice are taken as the 
principal problem of the full-scale test section of the D.V.L. 


Determination of Structural Airplane Drag. (Air Corps Information Circular, 
No. 629, Nov., 1928.) (5.322/10937 U.S.A.) 


Level flying tests were carried out on 33 aeroplanes and the drag was deduced 
in each case by a simple formula from the results. The total drag was analysed 
into wing drag and structural drag. The results of the various step by step 
calculations are tabulated in 38 steps, the final column giving the structural drag 
coefficient. 
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Losses Due to Shocks in the Flow of Gases through Sudden Widenings in Tubes, 
(W. Nuzzelt, Zeitschrift des Vereines Deutscher Ingenieure, No., 22, 1st 
June, 1929, pp. 763-764.) (5.325/10938 Germany.) 

Calculation shows that the true loss in the case of gases is smaller than 
that calculated from the Carnot formula for inelastic media. The difference 
increases with increase of initial velocity. For inelastic media the whole of the 
friction work reappears as heat. In the case of gases the resultant expansion 
due to heat causes the partial reconversion into kinetic energy. The apparent 
loss in flow energy is, therefore, less in the case of gases. 


Pressure Distribution over Horizontal and Vertical Tail Surfaces. (R. V. Rhode, 
N.A.C.A. Report No. 307.)  (5.3341/10939 U.S.A.) 

The investigation on the tail surfaces of a pursuit airplane F6OC-4 in violent 
manoeuvres was conducted by the N.A.C.A. at the request of the Navy Bureau 
of Aeronautics for the purpose of determining the maximum loads likely to be 
encountered on these surfaces in flight. The information is needed for bringing 
existing loading specifications into closer agreement with actual flight conditions. 
The observed pressure distribution and the existing specifications do not conform 
satisfactorily in critical conditions, and in some cases were excessive. 

An acceleration of 10.5g. was recorded in one manceuvre in which the pilot 
suffered severely. 

Navy specifications for the structural design of tail surfaces are included 
as an appendix. 


Contribution to the Vortex Theory of Propellers. (Uv. H. Troller, Zeitschrift fur 
Angewandte Mathematik unde Mechanik, Vol. VIII, p. 6, pp. 426-430, 
1928.) (5.41/10940 Germany.) 

In order to utilise wing profiles in the design of propellers it is necessary 
to know the air speed relatively to the blade. This latter is the resultant of 
two components ; the speed of the propeller blade and the induced velocity of the 
air in the propeller jet. The latter can be obtained approximately from impulse 
considerations using a method due to Prandtl. A more accurate calculation can 
be made by considering the inductive effect of the thrown off vortices. The 
resulting integrals have been solved by the author for a series of pitches and 
ratios of the radial distance of a point of the vortex and of the point under 
consideration, and the resultant graphical solutions are shown diagrammatically. 
The results show that the simpler solution proposed by Prandtl represents the 
facts with sufficient accuracy in most cases. Only under very special conditions 
where the assumptions of Prandtl obviously do not apply is there any marked 
difference between the two methods. 


On the Vortex Theory of Screw Propellers. (S. Goldstein, Proc. Roy. Soc. 
A.123, No. 792, pp. 440-465, Oth April. 1929.) (5.41/10941 Great Britain.) 

The author succeeds in evaluating the velocity field due to the ‘‘ fixed ”’ 
vortex lines lying along the blades and to the spiral trailing vortices which 


form their continuation. The usual simplifying assumptions are made, so that 
the results hold accurately only for lightly loaded blades, with neglect of the 
profile resistance in determining the best distribution of thrust. The highly 
complicated integrals involving Bessel functions together with certain expansions 
in series have required heavy computations in preparing the necessary numerical 
tables. 

The best distribution of circulation along the blade is given graphically 
along with Prandtl’s approximate solution for 2, ee Oe . .. 10 blades. There 


is considerable discrepancy, which, however, affects the efficiency less seriously. 
Formule are given for thrust, torque and efficiency, but are not tabulated. 
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Construction of Airscrew Polar Diagrams. (Th, Troller, Z.F.M., Vol. XX, pp. 
303-306, June, 1929.) (5.41/10942 Germany.) 

The formule of Bienen, Karman, Helmboldt, Konig and Madelung are re- 
duced to a family of curves giving the lift per unit length of blade for any 
chord and radius. <A line is drawn through a set of elements corresponding 
to an actual blade and arithmetical summation of the elements gives a useful 
approximate result with great rapidity. In this way polar diagrams are produced 
for the blade as a whole, with corrections for induced drag. At each stage of 
the working out, the results are drawn out graphically. 

A worked out example is given in illustration. 


New Possibilitics on Flying on One Engine in the Case of Twin-Engined Aero- 
planes. (D. S. de Lavand, Comptes Rendus, Serial No. 7, July 22nd, 
1929, pages 144-146.)  (5.41/10943 France.) 

By fitting a free-wheel between engine and airscrew the former can rotate 
with the engine at rest. <A propeller of 4.4m. diameter and .8 pitch ratio 
absorbing 500 h.p. at 1000 r.p-m. when stopped offers a drag of 150 kg. wgt. at a 
wind speed of 40 m./sec. The same propeller would rotate freely at 600 r.p.m. 
with a drag of 50 kg. wet. 


Landing and Braking of Airplanes. (Louis Breguet, N.A.C.A., Tech. Memo. 
No. 507, April, 1929.) (5.55/100944 U.S.A.) 
Landing manoeuvres may be divided into three phases :— 
1. Gliding descent. 
2. Levelling cff near the ground. 
3. Making contact with the ground, taxying and _ stopping. 

The ultimate run on the ground can be shortened by increasing the drag 
of the machine whilst in the air and by fitting brakes to the landing wheels. 
The air drag is controlled mainly by the action of the propeller and by such 
devices as slotted wings. The braking effect on the ground depends enormously 
on the nature of the surface of the areodrome and the type of tail skid fitted. 


A Criticism of (German) Constructional Practice. (A. R. Weyl, Z.F.M., Vol. 
XII, p. 301, June, 1929.) (5.6/10945 Germany.) 

The unprofitable nature of German acroplane construction and operation is 
attributed to the prevalence of experimental designs carefully worked out in 
every detail before construction begins. The author recommends the speedier 
production of a type by means of estimated figures and rough sketches, the 
pushing through of full scale tests as quickly as possible and the {ncorporation 
of modifications based on flying tests. The resulting type is then to be manu- 
factured in series, with corresponding economy of labour and material. The 
methods recommended approximate to the main production of the U.S.A. 


NAVIGATION, METEOROLOGY AND INSTRUMENTS 


Pressure Element of Constant Logarithmic Stiffness for Temperature Compen- 
sated Altimeter. (W. G. Brombacher and F. Cordero, N.A.C.A. Report, 
No. 310.) (6.33/1eg46 U.S.A.) 

An evenly divided altitude scale is secured by using a mechanism between 
the pressure element and pointer which gives the required motion of the pointer. 
A temperature-compensated altimeter was constructed at the Bureau of Standards 
for the Bureau of Aeronautics of the Navy Department which contained a manually 
operated device for controlling the multiplication of the mechanism to the extent 
necessary for temperature compensation. The introduction of this device made 
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it difficult to adjust the multiplying mechanism to fit an evenly divided altitude 
scale. To meet this difficulty a pressure element was designed and constructed 
which gave deflections which were proportional to altitude. Roughly, the required 
multiplication of the deflection of a pressure element at 20,000 feet is twice, and 
at 40,000 feet four times that at sea level. It is evident that the difficulty of 
securing an evenly divided altitude scale increases with the range of altimeters, 


Radic-Echo Altimeter for Aircraft. (Automotive Industries, 8/6/29, p. 885.) 
(6.336/10647 U.S.A.) 

The altimeter uses an oscillating receiver, the reflecting signal being picked 
up by the same instrument which sent out the wave. Every time the aeroplane 
changes altitude by half a wave length the beat note goes through a complete 
tone cycle, the number of cycles determining the altitude. 


The Basis of Air Navigation. (W. Immler, Z.F.M., Voi. XX, 1929, pp. 217-224.) 
6.36/10948 Germany.) 
A routine devised for astronomical observations in) submarines well 
adapted for aircraft. The use of abacs and nomagrams reduces arithmetical 
operations to simple addition and subtraction. 


Lighting of Night Routes. (M. J. Luber, Berlin, Z.F.M., Vol. XX, 1929. Part 
10, pp. 240-250.) (6.02/1Tog4q Germany.) 

Maps of the routes from Berlin to Konigsberg and from Berlin to Hanover, 
show the placing of main and intermediate light beacons. Eleven photographs 
and diagrams show the types of lamp and lamp mountings, the intensity of 
illumination and the range of visibility as a function of candle power for different 
absorption coefficients. Neon lights are found particularly suitable for service 
as their small consumption of energy permits continuous lighting with a minimum 
of attention. 


A New Sound Direction Finder. (Chr. v. Hofe, Zeitschrift fur Instrumenten- 
kunde, Serial No. 7, July, 1929.) (v.761/10950 Germany.) 
This instrument is made by the firm of Goerz to the designs of Col. D. 


Max Maurer, of the Austrian Army, with 1° direction error, range approximately 


6 times that of normal ear. The accuracy of direction is obtained by admitting 
a sound coming from the left only to the left ear, from the right to the right 
ear and directly from the front to both ears. The shielding of the ears is 


obtained by combining a paraboloid of revolution for the receiver with an ellipsoid 
of revolution for the connection to the ear. 


The Valid Range of Pressure Head Measurements with Magnification by Venturi 
Tube. (Report of Kaiser Wilhelm Aerodynamical Laboratory, H. Peters, 
Z.F.M., Vol. XX, 1929, pp. 90-92.)  (6.381/10g51 Germany.) 

A theoretical discussion is given. Empirical factors are introduced, and 
are plotted graphically in three diagrams against pressure, velocity and angle 
of obliquity. 


STABILITY, CONTROL, ETc. 


Study on the Length of Run Required when Taking-off and Landing. (A. 
Brissot, Bulletin Technique No. 59, May, 1929.) (7.17/10952 France.) 

The length of run required on landing depends largely on the state of 

surface and is not a characteristic of the aeroplane. A variation in the coefficient 

of friction equal to .o1 will cause a change in the landing run between 10 and 
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20 per cent. On the other hand, a change of .1 in the ratio of drag to lift at 
the angle of attack corresponding to the tail touching the ground causes the 
variation of approximately 50 per cent. in the length of run. The effect of wind 
is studied and a series of equations is developed in order to reduce the phenomena 
of landing and take-off to standard conditions. 


AIRCRAFT ENGINES, FUELS, LUBRICANTS, ETc. 


Cambridge Rotational Accelerometer. (Engineering, Vol. CXXVIII, pp. 260- 
262. 1929.) (8.22/10954 Great Britain.) 

A description is given with diagrams and elementary mathematical relations. 

The instrument is particularly applicable to measurement and recording of tor- 

siona] oscillations in engine shafts, and should prove a powerful means of analysis. 


Determination of Ignition Points of Liquid Fucls under Pressure. (By J. Tausz 
and F. Schulte, Z.D.1., 31/5/24, translated in Technical Memorandum 
No. 299, National Advisory Committee for Aeronautics, January, 1925. 
(8.51/10955 U.S.A.) 

The ignition point of fuels determined by the pot method depends on the 
pressure of the air and generally falls with a rise in temperature. For a sample 
of petrol the ignition point fell from 500°C. at atmospheric pressure to 290°C. 
at 5oolbs. pressure, and of lubricating oil from 480° at atmospheric to 280° at 
3oolbs. pressure. <A theory of ignition based on the formation of peroxides is 
put forward. 


Catalytic Oaidation of Hydrocarbons. (British Patent No. 298, 704, July 22nd, 
1927, I. G. Farbenind, A.G.)  (8.512/10956 U.S.A.) 

Oxidation of paraffins by oxygen gases is effected in the presence of catalysts 
such as metals, metallic oxides or salts, or salts or organic acids, accelerated by 
the conjoint use of organic nitrogenous bases, aniline, pyridine, quinoline, tolui- 
dine, butylamine, amylamine and hexylamine, with Mn soap and Cerium oxide 
or stearate. The products consist mainly of mixtures of aliphatic carboxylic 
acids, alcohols and esters, 


Hydrogenation of Petroleum Promises Revolutionary Development for American 
Industry. (L. D. Kirkpatrick, Chemical and Metallurgical Engineering, 
No. 6, June, 1929, pp. 332-333.) (8.512/10957 U.S.A.) 

Hydrogenation, as developed by the I.G. Farbenindustrie for German coal, 
has been adapted to petroleum on a commercial scale by the chemical engineers 
of the Standard Oil Co. (New Jersey). By a high-pressure, high-temperature, 
catalytic process, crude fuel and heavy residues can be converted into gasoline 
or other petroleum products. Carbon formation is eliminated and the production 
of fixed gases reduced to a minimum, Thus the chemical engineer conserves 
oil resources by scientific methods. 


The Problem of Engine Fuel Requirements. (James M. Shoemaker, Aviation, 
Vol. XXVI, No. 26. 29/6/29, pp. 2274-2277.) (8.514/10958 U.S.A.) 

The Army and Navy, co-operating with the Ethyl Corporation found that 
higher concentrations of ethyl fluid than a few c.c. per gallon are not entirely 
satisfactory. The alternatives were (1) to find a new and better anti-knock com- 
pound ; or (2) to improve the anti-knock quality of the D.A.G. (Domestic Aviation 
Gasoline) in use by the Navy. The former not yet being available it was decided 
to concentrate on improving the gasoline, which by itself is now equal, as regards 
anti-knock, to that previously doped with ethyl] fluid. 
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Variation of Temperature of Spontancous Combustion of Fuels with Addition of 
Various Substances. (A. Grebel, Comptes Rendus, July 8th, 1929, pp. 
go-92.) (8.514/10G54 France.) 

The ignition temperatures were obtained by the Pott method using the 
Krupp form of igniter. Amongst the substances tried were lubricating oil, 
nitrobenzene, analine, iron carbonyl and lead tetra-ethy!, 

The organic metallic compounds differed from other substances in_ first 
raising and then lowering the ignition temperature as the proportion increased. 


Combustion Control by Cylinder Head Design. (R. N. Janeway, S.A.E. Journal, 
Vol. XXIV, May, 1929, pp. 498-512.) (8.514/10960 U.S.A.) 

Detonation depends primarily upon the temperature attained by the residual 
unburned gas. The knock tendency, which originates in the pressure-time charac- 
teristic of combustion, can be controlled only by applying chamber design to in- 
crease the heat transfer from the unburntegas to the walls; a method of calcula- 
tion is explained in detail. To obtain smoothness without loss of power, the 
volume of charge must be distributed about the firing position, so as to obtain 
as nearly as possible uniform acceleration in the rate of pressure rise up to the 
maximum rate, without excessive increase in the explosion time. The reduced 
explosion times lower the heat loss and tend to increase detonation. Turbulence 
increases heat transfer. The off-set head (Ricardo type) subjects the last portion 
of the burning charge to intense cooling which is beneficial in avoiding knock. 


Summary of Knock-Test Methods, Automotive Research, (S.A.E., Vol. XXV, 
No. 1, July, 1929, pp. 80 contd. 85.) (&.514/10961 U.S.A.) 
Methods of testing for detonation and matching fuel are described; better 
correlation of results could be obtained by a closer study of :— 
(a) Engine temperature (manifold, cylinder wall, cylinder head) ; 
(b) Atmospheric conditions (air, temperature, pressure and humidity); 
(c) Knock intensity (character and frequency). 


The Ignition Lag during Auto-Ignition and Explosions. (Max Brunner, Helv. 
Chim. Acta, 12, 295-304, 1929, No. 2, abstracted in Phys. Berichte, 
August, 1929, p. 1578.) (8.514/10962 Germany.) 

The delay period is due to disactivation of re-action centres by active portions 
of the surface of the containing vessel, The work is a continuation of that on 
chain re-actions first published by Christiansen and Kramers (2. Phys. Chem., 
104, 451, 1928). 


The Ignition of Detonating Gas by H, Atoms. (Haber and Schweinitz, Bess. 
Akad. Wiss., Berlin, Ber. 30, pp. 499-506, 1928.) {Science Abstracts A, 
Vol. XXXII, Part 8, p. 729.) (8.514/10963 Germany.) 
The H, atoms were obtained by the Langmuir method using an electric arc. 
A mixture of molecular and atomic H, (1 per cent.) ignited when coming in con- 
tact with o, after a certain time lag. 
The results are in agreement with the theory of chain re-action previously 
proposed by Haber. 


Effects of Knock Suppressing and Knock Inducing Substances on the Ignition and 

- Partial Combustion of Certain Fuels. (R. E. Schaad and C. E. Boord, 
Industrial and Engineering Chemistry, No. 8, p. 756, August, 1928.) 
(8.514/10964 U.S.A.) 

Knock suppressors and inducers had no noticeable effect on the ignition curves 
of toluene, isoamylacetate and kerosene as determined by a direct current break 
spark. When using a hot platinum wire for ignition, the knock suppressors raised 
and the inducers lowered the current required for ignition, 
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Poppet Exhaust Valve Design. (Messrs. Bissele and Williams, S.A.E. Journal, 
No. 2, August, 1929, pages 142-147.) (8.56/10965 U.S.A.) 

To keep the valves sufficiently cool and to avoid excessive warping, pitting, 
scoring, etc., ample valve seat, it is desirable to have valve head as nearly stream 
line as possible, valve stem of large enough diameter to conduct heat away 
rapidly, stem hollow and containing a cooling solution or a solid that melts at 
normal operating temperature, a high conductive rod or tube case in the stern 
and valve guide design to conduct the heat away. 

Special alloy metals as valve inserts counteract stern expansion and main- 
tain constant clearance with the tappet, and as caps or inserts for the stern taps 
resist the effects of heat and hammering. 


Theory of Heterogeneous Catalytic Reactions. (A. A, Balandine, Zeit. fur Phys. 
Chem., 2 Abt. B., pp. 289-316, March, 1929.) (Science Abstracts A, Vol. 
XXXII, Part 8, p. 728.) (8.57/10966 Germany.) 

It is proposed that active parts of a solid surface help the course of the 
re-action by orientating the re-acting molecules. The action of these parts is 
held to be similar to that of crystallisation nuclei, 


The Lubrication Film in Bearings and its Measurements by Interference. (R. 
Wolff, Z.V.D.1., No. 34. August, 1929, p. 1199.) (8.41/10967 Germany.) 
In the hydrodynamic theory of lubrication the thickness of the film and the 
orientation of the shaft can be calculated from the viscosity of the oil. For small 
loads there is a satisfactory agreement between theory and practice. For heavy 
loads, however, the thickness of the film and the position of the shaft in the 
bearing differ considerably from their predicted values, For thin films the pump- 
ing action of the shaft is completely overshadowed by adhesive forces of the 
bearing, the effect of which is felt for some distance into the film. 


Automatic Viscosimeter. (Automotive Industries, 8th June, 1929, p. 882.) 
(8.42/10968 U.S.A.) 

A small portion of the oil delivered by the pump of the engine lubricating 
system is diverted into a regulating chamber through a pressure adjusting valve 
and flows back to the crankcase at a constant rate through a capillary tube. The 
pressure drop, proportional to the viscosity, is recorded on a gauge. Should 
the oil become too thin, the pointer enters a danger sector. 


Effect of a Centrifugal Supercharger on Fuel Vaporisation. (C. Fayette Taylor, 
S.A.E. Journal, Vol. XXV, July, 1929, No. 1, pp. 49-54.) (8.62/10969 
U.S.A.) 

Consecutive runs were carried out on a_ six-cylinder Chrysler automobile 
engine with normal and supercharged carburettors, the temperature and pressure 
in the intake manifold being identical in the two cases. The supercharged car- 
burettor gave an increase in power of the order of 10 per cent., and a reduced 
consumption of the same order. The improvement becomes more marked with 
a less volatile fue] and this is attributed to improvement in distribution. 


The Packard Aero Diesel Engine. (From Oil Engine Power, Vol VII, No. 6, 
p. 328-330, Mechanical Engineering, Vol. LI, No. 8, p. 618, August, 1929.) 
(8.59/10970 U.S.A.) 

A diagrammatic view of the nine-cylinder Packard Diesel engine is given. 

It is an air-cooled radial having a single valve in the head which alternatively 

acts as exhaust and inlet valve. A fuel pump is fitted to each cylinder and 

operated by a cam, the mechanism being similar to a valve operating mechanism. 
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The firing pressures are stated to be above 1000 Ibs. sq. in, for a weight 
of less than 3lbs. per h.p., without exhaust or inlet pipes. 


The Weiss Fuel Distributor for Oil Engines. (Automotive Industries. Vol. LX1, 
No. 2, July 13th, 1929, page 47.) (8.59/10971 U.S.A.) 

The fuel is kept under a steady pressure of 1500lbs./sq. in. and distributed 
to the various cylinders by means of a rotary valve operated at suitable engine 
speed. The space surrounding the distributor disc is normally filled with oil 
from the reservoir under pressure. 

When the hole in the distributor disc begins to register with one of the 
radial grooves in the distributor head, oil flows into a cylinder formed in the 
disc hub, where it forces a piston against a spring. Communication between 
the cylinder and the fuel tank is then shut off and a moment later a passage 
is opened into one of the engine cylinders. , 
i fjicient Combustion in Oil Engines. (Automotive Industries, Vol. LXI, No. 

July 2cth, 1929, F. Joachim, pages 81-86 and 97.) (8.59 10972 U.S.A.) 

The five controlling factors are :— 


(1) Spraying characteristics of fuel oil (penetration, cone, angle, 
distribution). 

2) Vapour pressure. 

) Ignition temperature. 

) Ignition lag. 

) Combustion reaction. 


( 
(3 
(4 
(5: 

The spraying characteristics depend to some extent on the type of injection 
valve employed. The Domer valve in use on the Packard Aero engine Diesel 
is described, the atomisation and distribution being governed by the diameter 
and angle of the valve seats. The atomisation is a maximum at the beginning 
and end of injection, and is coarser during the intermediate stage. 


New Cleaner for Airplane Engines. (U.S. Air Services, No. 6, June, 1929, 
Andrew R. Boone, pp. 62-63.)  (8.6031/10973 U.S.A.) 

The intake air comes into contact with a series of helical vanes and is put 
in a whirling motion. Water entering the device follows the outer walls to a 
ring at the rear where it is discharged through a tube to the bottom. 

Dust and dirt are drawn outward by a series of scavenging plates inclined 
to the current, and carried toward a centre tube which runs the length of the 
device, catches the dirt, and carries it out to the air. 


Drag and Cooling with Various forms of Cowling for a “* Whirlwind’? Radial 

 fir-Cooled Enaine—1, (Fred. E. Weick, N.A.C.A. Report, No. 313.) 

(8.38/10974 U.S.A.) 

Several forms and degrees of cowling were tested on a Wright ‘‘ Whirlwind 
J-5 engine: mounted in the nose of a cabin fuselage. The cowlings varied from 
the one extreme of an entirely exposed engine to the other in which the engine 
was entirely enclosed. Cooling tests were made and each cowling modified, if 
necessary, until the engine cooled approximately as satisfactorily as when it was 
entirely exposed, Drag tests were then made with each form of cowling, and 
the effect of the cowling on the propulsive efficiency determined with a metal 
propeller. 

The propulsive efficiency was found to be practically the same with all forms 
of cowling. The drag of the cabin fuselage with uncowled engine was found to 
be more than three times as great as the drag of the fuselage with the engine 
removed and nose rounded. The conventional forms of cowling, in which at 
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Jeast the tops of the cylinder heads and valve gear are exposed, reduce the 
drag somewhat, but the cowling entirely covering the engine reduces it 2.6 times 
as much as the best conventional one. The decrease in drag due to the use 
of spinners proved to be almost negligible. 

The use of the cowling completely covering the engine seems entirely 
practical as regards both cooling and maintenance under service conditions. — It 
must be carefully designed, however, to cool properly. With cabin fuselages. 
its use should result in a substantial increase in speed. 


Mirture Ratio and Ignition in the Oil Engine. (Prof. P. Meyer, Zeitschrift des 
Vereines Deutscher Ingenieure, No. 24, 15/6/29, pp. 824-826.) (8.59/ 
10975 Germany.) 

The different mixtures of exhaust gases obtained from carburettor and 
injection engines operating with the same fuel show that the types of combustion 
are distinct. In the injection engine during the early stages of combustion free 
carbon is liberated which will only burn later in considerable excess of air. In 
the carburettor engine, carbon and hydrogen appear to burn simultaneously as 
the fuel molecule decomposes. 


Airplane Requirements for Polar Exploration. (Society of Automotive Engineers. 
Vol. XXV, No. 1, July, 1929, p. 67.) (8.3/10976 U.S.A.) 

4o per cent. of the cooling surface is covered. A small shutter opening was 
left in the cowling around the crankshaft to cool the engine, but it is usually 
kept closed. 

An adjustable heating system from the exhaust heats the air before and 
after passing through the carburettor, and just enough heat is supplied in this 
way to get effective working without increasing the size of the jets. For start- 
ing in very cold weather the entire engine is covered with a fireproof canvas 
cover, including the oil lines, oil tanks and carburettor. From the bottom of 
this covering a tube of the same material extends to the snow and a blowtorch 
is placed under it. Even in the coldest weather with a high wind it is possible 
to heat the engine to a temperature of 120 deg. Fahr. in 45 min. 


Atmospheric Humidity and Engine Performance. (Discussion of Arthur W. 
Gardiner’s Annual Meeting Paper, S.A.E., Vol. XXV, July, 1929, pp. 
78-79.) (8.61/10977 U.S.A.) 

Better correlation of power runs is obtained by allowing for the vapour 
pressure of the water present in the atmosphere. The water displaces oxygen 
and in this way causes a reduction in heat content of charge. 


Correction of Engine Tests for Humidity. (D. B. Brooke, N.A.C.A. Tech. 
Report No. 309.) (8.61/10978 U.S.A.) 

Three series of tests were made with a sufficient variety of jets, fuels, etc., 
to eliminate chance disturbances. 

All the results support the conclusion that the falling off in power with 
increasing humidity is accounted for by the effective diminution in oxygen con- 
tent, up to a maximum of nearly 10 per cent. of the indicated power. 

In making the correction, the fuel flow values must be multiplied by the 
same coefficient as the power values. 

This new information is an important contribution towards freeing the dis- 
cussion -of the effects of atmospheric conditions on engine performance from 
dependence on empirical brake power equations, and putting the whole problem 
on something like a physical basis. 
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Method of Starting Small Compression Ignition Engines. (G. Jendrassik, V.D.I. 

—Serial No. 29-—July 20th, 1929, pages 1027-28.) (8.82/10979 Germany.) 

By an arrangement of cams the inlet valve of the oil engine (compression 

ratio 12/1) is opened very late when starting, the suction temperature is increased 

and the compression temperature may be as much as 160°C. higher. The well- 

known firm of Ganz & Co., Budapest, have applied the principle to railcar engines 
which start well in cold weather. 


MATERIALS 


Elastic Limit of Steel at High Temperatures. (A. Schulze, V.D.I., No. 209, 
July 20th, 1929, p. 1032.) (10.11/10980 Germany.) 

Boiler plate steel is usually tested at room temperature, and the boiler is 
designed so that with reference to the elastic limit a factor of safety of at least 
two exists. Tests above 300°C. are difficult, for the clastic limit drops, the yield 
range becomes less pronounced, and the results depend markedly on the rate of 
loading and on the duration of load. Standard methods show that for certain 
classes of steel the relation between elastic limit and ultimate tensile is reasonably 
constant for temperatures up to 500°C, 

If the steel is subjected to fatigue the results require modification. 


The Torsion of a Cracked Shaft. (W. M. Shepherd, Engineering, No. 3313. 
12/7/29, p. 39.) (10.11/10981 Great Britain.) 

The paper investigates the effects on the torsional properties of a shaft, of 
a crack in an axial plane extending from the surface a short distance towards 
the axis. It is necessary that the boundary of the cross-section should consist 
of one or more fairly simple curves whose equations are known, 

In a notable paper published in Phil, Trans. 1899, Prof. Filon, F.R.S., in- 
vestigated a similar problem. The reductions in torsional rigidity due to a crack 
determined by the two methods are in good agreement. <A crack about 1/7th 


diameter in depth reduces the torsional rigidity to about } of its normal value. 


High Purity Magnesium Produced by Sublimation. (H. E. Bakken, Chemical 
and Metallurgical Engineering, No. 6, June, 1929.) (10.2102/10982 

Magnesium kept at a temperature of 600°C. for 5-6 hours under an absolute 
condenser pressure of approximately .3 mms. of mercury produces rapid sub- 
limation of the pure metal, passing directly from the solid to the vapour state, 
and being deposited in the condenser in a coarsely crystalline form. Impurities 
present in the original charge having a higher boiling point remain behind in the 
residue. By suitable temperature control volatile impurities such as sodium can 
be distilled off. The method yields a purity of 99.99 per cent. on a commercial 
scale of production. The density at 20° of the extruded magnesium is 1.7381. 


Strength of Tubing under Combined Axial and Transverse Loading. (L. B. 
Tuckerman, S. N. Petrenko and C. D. Johnson, Bureau of Standards, 
Technical Notes, National Advisory Committee for Aeronautics, No. 307, 
June, 1929.) (10.2103/10983 U.S.A.) 

The tubing tested varied from 1in. to 2in. in outside diameter and the thick- 
ness from about 1/7oth to about 1/5th of the outside diameter. The material 
was duralumin and alloy steel to \merican Government specifications, A semi- 
empirical method combines in a single chart the test results for the alloy steel 
tubing ; as a result the design stresses in certain ranges may be raised by as 
much as 100 per cent. The charts for duralumin and chrome-molybdenum tubing 
are different, and separate charts will, no doubt, be required for other materials 
with different stress-strain characteristics, 
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Curves showing Column Strength of Steel and Duralumin Tubing. (Orrin E. 
Ross, Technical Notes, National Advisory Committee for Aeronautics, No. 
306, May, 1929.) (10.2103/10984 U.S.A.) 
A set of column strength curves simplifies the determining of the size of a 
strut in an airplane structure, given the load, and the checking of the strength, 
given the size. 


Corrosion Embrittlement of Duralumin VI. The Effect of Corrosion, accom- 
panied by Stress of the Tensile Properties of Sheet Duralumin. (Henry 
S. Rawdon, Bureau of Standards Technical Notes, National Advisory 
Committee for Acronautics, No. 305, May, 1929.) (10.2103/10985 U.S.A.) 
The corrosion of plane duralumin sheet material is accelerated by static 
tensile stress. Corrosion accompanied by repeated flexural stressing of the 
specimen is a searching test, but does not change the interecrystalline character 
of the attack. Superiority is claimed for a new anti-corrosion product called alclad 
(N.A.C.A. Technical Note No. 259), formed by rolling, into sheet, a slab of 
duralumin with aluminium sheets on the two opposite faces, The thickness of 
the two aluminium surface layers is approximately 5 per cent. of the 14-gauge 
duralumin sheet, the tensile strength of the composite sheet being slightly less 
than duralumin of the same thickness :— 
Ultimate tensile strength 55,000 Ib. /sq. in. 
Elongation (2 inches) 19 to 22 per cent. 


Manufacture of Beryllium in Germany. (Chemica! and Metallurgical Engi- 
neering, june, 1929, No. 6. p. 380.) (10.2104/10986 U.S.A.) 

Beryllium is produced according to the process of Goldschmidt and Stock 
by electrolysis of a beryllium and barium fluoride mixture with a water-cooled 
iron cathode at about 1,300°C. The melting point of the metal is above 1,285°, 
hence the difficulties of manufacture. The Siemens and Halske Company has 
undertaken further development of the process. 

The natural beryllium ore ocurring in numerous localities in appreciable 
quantities can be converted to the electrolytic salt. Electrolysis now produces 
pieces several pounds in weight and of very high purity, In America sodium 
beryllium chloride is electrolyzed at 200°C., and the flaky metallic product is 
smelted in a subsequent process. Economically there seems to be little between 
the two methods. The price of the metal produced in a new Siemens and Halske 
plant designed for one ton a year, will be 1 mark per gram, until increased con- 
sumption and lower costs for the electrolytic salt (the primary factor) allow of a 
reduction. 

The pure metal, because of its great permeability, is suitable (17 times more 
so than aluminium) for the passage of short-wave radiations, such as X-rays and 
the like. Its hardness and price militate against its use as general structural 
material. In America one looks to satisfactory light alloys of beryllium and 
aluminium. In Germany attention is directed chiefly to alloys with heavy metals, 
which show remarkable improvements. Bronzes of copper containing a few 
hundredths per cent. of beryllium have a high electric conductivity and chemical 
resistance. They can be worked cold, and can be given a steely hardness, on 
subsequent warming offering excellent structural material for severe chemical and 
mechanical service. Additions of 0.01 to 0.02 per cent. of beryllium to a smelt of 
“ electrical ’? copper are superior in many respects to phosphorus for deoxidation. 
Ferrous alloys containing beryllium offer further development. 


How Chemical Engineering has Improved Aircraft. (G. E. Walker, Chemical 
and Metallurgical Engineering, No. 6, June, 1929, p. 348.) (10. 5/ 10987 
U.S.A.) 

Chemical engineering places new materials at the disposal of the designer. 

As example, ‘‘ micarta,’’ a synthetic resin, is suitable for the construction of 

laminated airscrews; beryllium alloys promise still lighter structural materials. 
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TESTING APPARATUS 


A Wind Tunnel Device for the Observation of Two-Dimensional Flow. (A. 
Martinot-Lagarde, Comptes Rendus, No. 25, June 17th, 1929, pp. 1596- 
1597-) (11.11/10988 France.) 

The wind tunnel is of 20x 20 cm. cross section, and fitted with glass sides. 
The model to be investigated stretches across the tunnel, and the flow round it 
is rendered visible by interposing wires which are heated electrically. The 
heating of the air does not cause more than 2 per cent. variation in the aero- 
dynamic forces, whilst the sheets of heated air are visible for a distance of 14 cm. 
On shining a light in a suitable direction the sections of heated air act as 
cylindrical lenses, and cause variations on a photographic plate placed in a 
suitable position. 


Speed Drag Tests in Variable Density Tunnel. (E. N. Jacobs, U.S.A. Technical 
Note No. 312.) (11£.12/10989 U.S.A.) 
Allowing for different degrees of turbulence the resistance of a sphere is a 
unicursal function of Reynolds’ number, irrespective of the combination of the 
variables, length, density and velocity, The results are exhibited in curves. 


Joint Report on Standardisation Tests on Model Acrofoil in Different Wind 
Tunnels. (W.S. Diehl, U.S.A., N.A.C.A. Report No. 309.)  (11.16/10990 
U.S.A.) 

By far the most important correction is the Prandtl correction for inter- 
ference of the walls. 

If this correction fails to bring readings into agreement it is concluded that 
the technique of measurements is faulty, 


A New Type of Spring (Sliding Spring). (D. Wolkowitsch, Comptes Rendus, 
No. 19, 6/5/29, pp. 1228-1230.) (10.57/10991 France.) 

A U-shaped wire is wound round a cylinder, the wings of the U_ being 
normal to its surface. If such a spring is subjected to an axial force deformation 
is produced, not by torsion but by shear, the energy absorbed per unit mass 
being higher than in any other type of spring, 


Constant Work of Fracture as an Explanation of Fracture through Fatigue, etc. 
(Prof. Dr. Ing. Durrer. V.D.I., No. 24, 15/6/29, pp. 830-832.) 
(10.62/10992 Germany.) 

When a specimen is broken under tension the work of fracture per unit 
volume can be obtained from the extension, the load, and the variation in cross 
section of the specimen. Under periodic loads the internal work is measured by 
the hysterosis loops. Ljungberg, working at Stockholm, states that ultimate 
fracture occurs when the sum of the hysterosis !oops equals the work of fracture 
under pure tension. The important conclusion follows that the work of fracture 
is a constant. The quotient of the work of fracture by the hysterosis loop gives 
the number of reversals at which fracture occurs, 


Electromagnetic Testing for Mechanical Flaws in Sicel Wire Ropes. (T. F. 
Wall, D.Sc., D.Eng., Member, Journal Inst. E.E., Vol. LXVII, July, 
1929, No. 391, pp. 899-911.) (11.23/10993 Great Britain.) 


A ‘* search band of magnetic flux,’’ in combination with a search-coil system, 


determines changes in the permeability of the cable, arising from broken strands, 
etc. 

The advantages of alternating as compared with direct current for the excita- 
tion of the magnet system are discussed. 

A complete wire-rope testing equipment on these lines has been installed in 
one of the Carlton Main Company’s collieries in South Yorkshire. 
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Limit Wear Load Tests. (Progress Repori No. 14 of the A.S.M.E. Speciai 
Research Committee on Strength of Gear Teeth, Mechanical Engineering, 
July, 1929, pp. 520-523.) (11.23/10G94 Great Britain.) 

The original tests on the Lewis gear-testing machine determined the load 
and speed relationship required just to break an electrical circuit through the 
tooth faces. This led to the formulation of equations for the separation due to 
errors in the profiles and the intensity of the resulting impacts. (Progress Reports 
Nos. 4 to 10). The calculated separation was accurate within the range which 
might be expected on the testing machine. Progress Report No. 11 gives an 
analysis of the limit wear loads and the results of tests where signs of distress 
appeared on the tooth surfaces. 

The present report covers a series of tests made at different pitch-line velocities 
with loads sufficient to cause signs of distress. The failure of the surface of the 
materials taken as a measure of the actual impact loads enables the equations 
developed in the earlier reports to be checked independently, and the results 


give confidence in their qualitative accuracy. They also indicate the value of 
ability to be cold worked in materials used for gears. Some light is thrown on 
pitting. Incipient pitting on heavily loaded gears is probably caused by the 


shearing out of the weaker particles of the material. If the loads do not exceed 
the fatigue limit for the sound material, the pitting will cease. If the loads are 
beyond the fatigue limit, the pitting will continue until the profiles are destroyed. 


X-Ray Investigations on Defects in’ Materials. (Dipl. Ing. C. Kantner and 
Dipi. Ing. A. Herr, Zeitschrift des Vereines Deutscher Ingenieure, No. 24, 
15/6/29, pp. 811-816.) (11.24/10995 Germany. ) 

By means of a combination of densographic and steriometric methods it is 
possible to determine the following facts in all materials which are transparent 
to X-rays :— 

(1) The position and extent of faults caused by bubbles, tears, foreign 

bodies, ete. 

(2) Differences in constitution due to variation of thickness, density, arrange- 

ment of fibres, ete. 

(3) Accurate measurement of the extent of the variation inside the material. 

Apparatus is described which is suitable for carrying out these tests under 
workshop conditions. 


AIRSHIPS 
Analysis of Aerodynamic Experiments Carried on in Flight en Board the Dirigible 
Mediterranez.’’ (P. Stapfer.) 
Experiments on the Strength of the Structural Members of the Dirigible 
‘* Mediterranee.”’ (R. Marzin, Bulletin Technique No. 57, March, 1929.) 


(12.2/10996 France.) 

The dirigible ‘‘ Mediterranee,’’ formerly the Nordstern, was handed over 
by the Germans to the French in 1921. The ship has a maximum length of 131 
metres and a volume of 22,500 cu. metres. It is driven by four Maybach engines 
of 4oo h.p. each. Aerodynamic experiments were carried out in the summer of 
1925 and the structure of the airship was tested to destruction in the following 
year. The aerodynamic experiments were limited to the experiment of pressure 
distribution both over the hull and the control surfaces. The pressure distribution 
over the meridian and tail of the airship appears to be abnormal and the ship 
on the whole slightly unstable. In the tests carried out on the structure the ship 
withstood considerably bigger loading than is likely to occur in practice. Con- 
sidering that these tests were carried out five years after the surrender of the 
ship the results must be considered as favourable. The report gives complete 
tables and photographs. 
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Dirigible Fuel Costs. (C. B. Fritsche, Automotive Industries, 8/6/29, p. 884.) 
(12.12/10997 U.S.A.) 


Discussing the metal-clad airship before the aeronautical division of the 
A.S.M.E. at St. Louis the pay load of the airship was estimated as 34lbs. per 
h.p., whilst that of a 57-ton flying boat only amounted to 2-2/3 ozs. per h.p. 
The small power per passenger mile of a super-airship will cost little more for 
fuel than touring in a large motor car. 


The Maximum Height of a Balloon. (F. Linke, Z.F.M., Vol. XX, pp. 276-278, 
June, 1929.) (12.33/fo9g98 Germany.) 

Meteorological balloons of easily distended rubber have no height limit and 
will rise until the cover bursts. Man-carrying balloons may be considered as 
having a constant volume of gas, the density of which diminishes by escape of gas 
with reduced atmospheric pressure. The maximum height attainable depends on 
the ratio total weight/gas volume and on the density of the atmosphere at the 
equilibrium height. Tables give winter, summer and mean heights for given 
values of the weight/volume ratio. 


Mooring Masts and Landing Trucks for Airships. (Lieut.-Commander C. E. 
Rosendahl, U.S.N., S.A.E. Journal, Vol. XXV, July, 1929, No. 1, 
pp. 34-38.) (12.41/10999 U.S.A.) 


Better terminal facilities for airships will be provided by substituting a stub 
mast for the present high mooring mast. The advantages of the stub mast over 
the high mast are not only a considerable reduction in cost but also the access 
to the ship is made much simpler and easier. Repairs can be carried out in the 
open and by supporting the rear of the ship on a tractor orientation is facilitated. 
The stub mast itself can be made mobile and in this way the whole ship can 
be transported into the hangar by purely mechanical means. 


Progress of Helium Extraction in U.S.A. (Engineering, Vol. CXXVIII, pp. 
251-252, 1929.) (12.62/11000 Great Britain.) 


An account is given of the development of the helium extraction industry 
in the United States. At Fort Worth from 1921 to 1925 the output rose to 
11 million c. ft. per month, the cost falling to $24 per 1,000 c. ft. The content 
of the natural gas thereafter fell to a half, the output to a quarter, while the 
cost doubled. Comparative figures from other sources are :— 


Gas Field. Helium Content. Output per month. Cost per tooo c. ft. 
Amarillo at 12 per cent. 1.35 million c. ft. 14—11 dollars. 
Kentucky Oxygen & 

Hydrogen Co. 2 per cent. .7 million c. ft. 62 — 23-18 dollars. 


The total estimated volume of helium in United States fields is 7,000 million 
cubic feet. The annual requirements are estimated at 1o million cubic feet. 

The Kentucky Company maintain that the real costs of the Government 
supply from Fort Worth are $189 per thousand cubic feet and for Amerillo $51. 

The available supply now exceeds the demand. The new airships of 
6,500,000 cu. ft. each will require supplies in the beginning of 1931 and the 
middle of 1933 respectively. 


Details of the available transport and storage facilities are given, and of 
purifying and recovering plant. Wastage by diffusion is about 10 per cent. 
monthly. 
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WIRELESS 


Radio Developments Applied to Aircraft. (J. H. Dellinger and H. Diamond, 
Washington. D.C., Mechanical Engineering, July, 1929, pp. 509-513.) 
(13.1/11001 U.S.A.) 

The need is felt for methods and equipment which will reduce the weather 
hazards of air transportation. Through research work carried out by the Bureau 
of Standards weather and landing conditions can be communicated to pilots in 
fight; by course navigation, flying services can be maintained regardless of 
fog. Applications of radio to aircraft are described. 


Design of Turret Reed Course Indicator for Aircraft Radio Beacon. (F. W. 
Dunmore, Department of Commerce, Bureau of Standards Research Paper 
No. 28.) (13.4/11002 U.S.A.) 

The reed indicator, weighing about 2lbs., consists of a pair of metal reeds 
compensated for temperature capable of vibrating between a pair of small electro- 
magnets connected to the output terminals of the airplane receiving set. The 
bree ends of the reeds carry white vanes held in alignment for a beacon course. 


Receiving Sets for Aircraft Beacon and Telephony. (Messrs. Pratt and Dramond, 
Department of Commerce, Research Paper No. 19.) (13.4/11003 U.S.A.) 
The sets were developed concurrently with a double modulation type of 
directive radio beacon, reed type of visual indicator and a vertical airplane pole 
antenna. 
With adequate shielding of the engine and ignition system, satisfactory 
daytime beacon signals were received, at a distance of too miles with an antenna 
10 teet high. 


The Production of Short Wave Undamped Vibrations by the Use of a Magnetic 
Field. (A. A. Slutzkin and D. S. Steinberg, Ann. d. Phys. (5) 
I., 658-670, 1929, No. 5, Physikalische Berichte, January, 1929, No. 12, 
p- 1145.) (13.7/11004 Germany.) 

The intensity of the oscillation depends largely on the angle between the 
magnetic field and the axis of symmetry of the double electrode valve used. 
Wave lengths down to 7 cms. were obtained. Tables show the relations between 
wave length, anode potential, heating current and intensity of magnetic field. 


Relution between Aeroplane Height and Range of Short Waves. (H. Fass- 
bender and G. Kurlbaum, Report of the D.V.L. Wireless Section, Z. f. 
Hochfrequentechnik, Vol. XXXIII, Feb., 1929, Part 2, pp. 52-55.) 
(13.7/11005 Germany.) 

Wave lengths of 3.7 metres were used, from ground level up to 2,700 metres. 

On the supposition that the earth’s surface damps out completely all parallel 

waves the short wave horizon is identical with the visual horizon. ‘This sup- 

position gives a limit roughly comparable with the experimentally observed range. 


The Propagation of Short Waves from Small Power Sending Outfits. (K. 
Kruger and H. Plendl, Jahrb. d. drahtl. Telegr. 33, 85-92, 1929, Nr. 3, 
Abstracted in Physikalische Berichte, January, 192g, No, 12, p. 1148.) 
(13.7/11006 Germany.) 


An attempt was made to maintain continuous communication with small 
power sending units using short waves for distances up to 600 miles between land 
stations and between a land station and an aeroplane. It was found that certain 
communication could be kept up during the day for distances up to 400 miles 


112.) ABSTRACTS FROM SCIENTIFIC AND TECHNICAL PRESS 


using a 2-watt undamped quartz oscillator with a wave length of 50m. The 
strength of the signals was independent of the height and direction of the 
aeroplane. 


Absorption of Hertzian Waves in lonised Gases. (H. Danzer, Ann. d. Physik, 
Vol. I], Part 1, 1929, pp. 27+602.) (13.7/11007 Germany.) 

Author's Abstract. 
1. A new sensitive receiver for Hertzian waves on the bolometer principle 
is described. 

2. The absorption and reflection of Hertzian waves of about 4cm. wave 
lengths by intensely ionised gases (Ne. A.N.H.O. Air) is investigated. 

3. The life of free electrons present in the discharge of the gas is measured 
by the absorption effect. 

4. The observed results are interpreted physically. 


Short Wave Experiments on the Trans-Atlantic Flight of the ** Graf Zeppelin.” 
(123, D.V.L. Report Luftfahrtforschung, No. 4, Vol. III, 22/4/29, pp. 
87-88 (13.9/11008 Germany.) 

Communication from the L.Z.127 was kept up for a distance up to 6,000 
kilometres on a wave length ranging from 20 to 60 metres, the output of the 
sending station being of the order of 200 watts. Choice of the correct wave 
length is of the greatest importance to prevent fading, the optimum wave 
length varying both with distance and time of day. 


Recent Work on Selenium. (EF. E. Fournier D’Albe, D.Sc., F.Inst.P. Tele- 
vision, July, 1929, p. 233.) (13-8/11009 Trance.) 

A new type of selenium cell has been brought out under the name of radial 
visor bridge with the remarkable property of following oscillations of light and 
giving audible notes up to 8,o00 cycles. The bridge consists of a thin glass 
surface on which a gold grid is fused by a special process, with interdigitated 
combs which form the electrodes. On this a thin laver of selenium is spread 
forming the actual sensitive surface, and varying considerably in size for special 
purposes, the standard bridge having a surface of 27 mm.x50 mm, The 
spreading of the thin layer of selenium on a transparent base makes the utmost 
quantity of the material accessible to light, and leaves the smallest quantity as an 
inert shunt, so that the ratio of light to dark current is as high as _ possible. 
The whole is enclosed in a glass gas-filled container with screw socket. The 
Radiovisor Bridge thus prepared is permanent, reliable and capable of voltages 
up to a thousand of any resistance from about half to ten megohms or more 
passes, in darkness, a current from 1 up to 250 microamperes, if necessary. A 
standard bridge of about 4 megohms will give a change between current in dark- 
ness and in light of the order of 100-150 microamps. 


FirE PREVENTION 


Means for Fighting Fires on Aircraft. (J. Sabatier, Bulletin Technique, No. 56, 
Jan., 1929.) (16.21/11010 U.S.A.) 

The recent fire prevention rules of the French Air Ministry have reduced 
the number of fires in the air from over 8 per cent. of all accidents in 1926 to 
3 per cent. in 1927. The main cause of fire was faulty carburation causing back 
firing into the carburettor. Air intakes should be absolutely tight so that the 
flame can pass only into the open atmosphere outside the cockpit. All petrol 
pipes in the neighbourhood of the carburettor should be free from joints. Wire 
gauzes inserted in the induction pipe cool the flame and extinguish it before it 
weaches the carburettor and though not infallible are known to stop the flame 
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in a large percentage of cases. All aircraft without a fire-proof bulkhead should 
be scrapped. Carbon-tetrachloride fire extinguishers should sufficient 
capacity to extinguish the fire for a reasonable time and allow hot portions of 
the fabric to cool. Besides these immediate recommendations a schedule of 
research work is given ranging from the oil injection engine to the strength 
of tubes and tanks under vibration. 


CATAPULTS 


The Heinkel Launching Catapult (Anon.). (Luttwecht, No. 8, p. 372, August, 
192g.) (18.4/11011 Germany.) 

This catapult, fitted to the North German Lloyd steamer ‘‘ Bremen,’’ is 
worked by compressed air and will launch a machine up to 34 tons. The length 
of the run is approximately 90 feet and it can be orientated in any direction. 
The maximum acceleration is 3g. The catapult can be tested previous to launch- 
ing by operating on a flywheel. 


GENERAL CONDITIONS OF FLIGHT 


Changes of Blood Circulation under Eacess Pressure. (116th Report of the 
D.V.L., W. Kaiser, Z.F.M., Vol. XX, 1929, pp. 96-97.) (19.2/11012 
Germany.) 


A chart shows the time-pressure curve over a period of three hours, with 
initial, final and four intermediate stages during which observations were made. 
Twelve oscillograms are reproduced. 
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ABSTRACTS AND NOTICES 
FROM THE 
SCIENTIFIC AND TECHNICAL PRESS 


No. Il. DECEMBER, 1929 


Issued by the 
Directorates of Scientific Research and Technical Development, Air Ministry 
(Prepared by R.T.P.) 


AIRCRAFT DESIGN 


Measurement of the Greatest Static Forces in Aeroplane Structures. (Rieger, 
Z.F.M., Vol. XX, Part 17, p. 439, 14th September, 1929.) (5.2 
Germany.) 

A routine is given for applying a new Zeiss levelling instrument to deter- 
mining deflections in aeroplane structures. 


Oscillations in Aircraft. (Summaries of papers by Kussner, Essers and Liebers, 
V.D.1., Vol. LXXIII, No. 41, 12/10/29, pp. 1487-1488.)  (5.211/11292 
Germany.) 

A symposium of papers was presented at Géttingen on the 23rd of May, 
1929, on mechanical vibrations, particularly on vibration of wings in flight, vibra- 
tions of airscrews, measurement of noise, vibration of fuel in pipe lines, and the 
effect of vibration on fatigue limits and ultimate strength. With wing vibrations 
resonance may occur at certain flying speeds, the prediction of which is some- 
what vague. <Airscrew vibrations are practically independent of air forces, but 
the problem is complicated by wing interference. 


Wing Oscillations in a Steady Wind. (F. Nagel, L.F.F., Vol. III, No. 5, May, 
192g. pp. 111-136.)  (5.211/11293 Germany.) 

A clear descriptive account is given of the problem, and a mathematical 
statement is formulated. The differential equations of motion are formed and 
reduced to standard form. The coetticients of these equations are expressed in 
terms of the constants of the wing dynamical and aerodynamical, and approxi- 
mate numerical values are evaluated for typical cases. 

The solution for small motions yields the usual linear system with constant 
coefficients and the corresponding discriminants. The oscillations of a stabilising 
fin and elevator are worked out numerically. The discriminants, including 
Routh’s discriminant, are expressed and discussed, and a graphical representa- 
tion gives the point at which instability sets in. 

Comparison is made with the observations of a pilot on a full scale machine, 
the values for the critical velocity being 71 m/s calculated, 80 m/s observed, 
ratio 1.13. 


The oscillations of a wing are also worked out numerically. 
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Investigation of Wing Oscillations in a Wind Tunnel. (137th Report of D.V.L. 
(Frau) I. Essers (Nee Kober), L.F.F., Vol. IV, Part 4, July, 1929, pp. 
107-132.) (5.211/11294 Germany.) 

A ,clear descriptive account is given of the mean bending and torsional axes 
of a wing, and the influence of bending and torsional strain on the effective inci- 
dence, and through it on the partial differential coefficients of lift and moment. 

The constructional details of a model wing and the method of mounting: it 
are described and illustrated, along with the recording apparatus. Ten wing 
types were investigated, of which very full details are tabulated, both as to 
dimensions and elastic and inertial constants. 

The conditions for stability are quoted from Blenk and Liebers, for the more 
general case where the bending and torsional oscillations are coupled. There 
are six conditions in all, the solution of each giving a particular value of the 
flying speed v. The lowest of these six values is the critical flying velocity above 
which forced oscillations are set up. 

A numerical example is fully worked out for one of the wings, and the 
critical value is found to occur with the vanishing of Routh’s discriminant, 
which just changes sign. 


The following comparisons of calculation with experiment are given: 


Wing No. 4. 6. ee 8. 
Critical Speed— 
Calculated 25.8 25.5 26.4 29.7 
Obser\ ed 33-35 32 34 35-37 
Ratio Obs./Cald. [3220 1326 


The following are the principal factors : 
1. Position of C.G. should be near the ‘‘ elastic axis.”’ 
2. The torsional stiffness should be high. 
3. Aileron flaps decrease the critical speed. Ailerons balanced dynami- 
cally decrease the critical speed. 
4. The natural periods of torsional and bending oscillations should differ 
as much as possible. 
The natural period of the main frame should differ from that of the wings. 
About 150 oscillograms are reproduced, illustrating the influence of various 
factors. 


Plate Girders with Very Thin Webs. (H. Wagner, Z.F.M., Vol. XX, Nos. 
8-12.) (5.29/11295 Germany.) 

No. 8, Sections I-IV, pp. 200-207.—These articles arose out of the author's 
activities with Rohrbach and were in part delivered at Aachen on Prof, Karman’s 
invitation. 

I. The ratio of the loading to the square of the unsupported width is 
recognised as an important criterion, 

Il. A descriptive non-mathematical account is given of the nature of the 
stresses and strains under various conditions of loading, premises 
and assumptions are stated, and an example is given. 

III. The differential equation of the diagonal field is formed, and the plane 
tensile field and the resulting deformation are discussed, 

IV. The stress distribution in a rectangular bay with stiffening pieces 
along the edges for given deformation of the stiffeners, and the 
imposed stresses, with a worked out example. 


No. 9, pp. 227-233. V, Web between Stiff Spars.—The cases are discussed 
where the spars are parallel, vertical or oblique and not parallel, the stresses are 
calculated, and the effects of external forces considered. 
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No. 10, pp. 256-262, VI.—The loads on vertical stiffeners are discussed for 
central and eccentric loading, the theoretical and effective buckling loads are 
compared and a criterion obtained. 

No. 11, pp 279-282, VII1.—On proceeding to the limit of zero thickness 
discrepancies are found between theory and experiment, The web element is 
discussed along with the influence of attachment to the spars, ana the estimation 
of experimental errors. 

No. 12, pp. 306-314, VIII.—Discussion of cross buckling. Generalised 
diagonal field. Boundary conditions, example with flexible spars. Simplifying 
assumptions. 

The articles constitute a short treatise on the subject, the ratio, load square 
of supported span, appearing as a fundamental criterion throughout. 


Betz’s Method for the Determination of Profile Drag. (G. Delanghe, Tec. Aer., 
Vol. XX, No. 92, pp. 106-129.) (5.31/11296 France.) 

A clear synthesis of scattered aeronautical papers by Betz, Schrenk, and 
others (See Abstracts No. 9, 10481, p. 13). 

Some Experiments on Autorotation of an Airfoil. (Shatswell Ober, N.A.C.A. 
Tech. Note No. 319, Sept., 1929.)  (5.315/11297 U.S.A.) 

The rate of autorotation of a monoplane airfoil is reduced by sweepback, 
ceasing entirely when the sweepback is 30°. Previous results on the increase 
in rate of rotation with decrease in aspect ratio are confirmed. A serious increase 
in rate and range of autorotation with increasing yaw is shown. 


Continuity or Discontinuity in Hydrodynamics. (M. A. Metral, La Technique 
Aecronautique, No. 93, 15/7/29, pp. 132-144-) (5.32/11298 France.) 

The discrepancies between the results of formal hydrodynamics and observed 
fluid motion are discussed with a view to co-ordinating observed results by 
means of an extended theory employing statistical methods and periodical forms. 

No definite proposal is made. 


Derivation of the Equations of Viscous Fluid Motion from the Superposition 
Rule for Finite Strains in Imperfectly Elastic Materials. (H. Hencky, 
Ann. d. Physik, Vol. II, Part 6, 1929, pp. 617-630.) (5.32/11299 
Germany.) 

In an imperfectly elastic body strain under a given system of stresses in- 
creases with time. Conversely to maintain the incompletely developed strain at 
its instantaneous value, the applied stresses must be decreased with time. 

The latter phenomenon is called relaxation, and is defined for simple strain 
by the relation 

Rate of change of stress=modulus x rate of change of strain-stress/unit-time. 
The superposition of stresses and strains is no longer commutative. (Hand- 
worterbuch der Naturwissenschaften. See Article ‘‘ Elasticity,’’ section VI., 
para. 2). 

These relations are discussed, and it is shown that on making the shear- 
modulus increase and the time of relaxation decrease while their product remains 
constant, the Navier-Stokes equations are obtained in the limit. 

It is agreed that no physical fluid can attain this ideal limit, hence the stress 
field cannot be the rate of strain field multiplied by an appropriate scalon factor, 
notably at high velocities. 

The main application by the author is a challenge of the validity of the 
mathematical investigations by Prandtl and his school ’’ of the instability of 
the boundary layer. 

(Abstractor’s Note. 


Even if the author’s conclusions are correct they do 


not rule out in principle the current investigations of instability of viscous 
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fluid motion, but no doubt their incorporation would make the mathematical 
detail still more complicated and intractable). 


Hydrodynamics (Mathematical) Stability of Fluid Motion, Karman Street of 
Vortices in a Channel of Finite Breadth. (L. Rosenhead, Ph.D., Phil. 
Trans. Roy. Soc., A.665, 17/6/29, pp. 275-329.) (cf. also Abstr. No. 
10029, issue No. 8, p. 22, K. Terazawa, Report Aeronautical Research 
Institute, Oct., 1928, and Abstract No. 10478, issue No. 9, p:).13, trom 
H. Villat’s paper.) (5.32/11300 Great Britain.) 

The present paper is a complete mathematical account of the effect of parallel 
channel walls, symmetrically placed, on the two-dimensional motion of a double 
row of vortices equally spaced and of equal intensity but of opposite signs in the 
two rows. 

The complex function of which the real and imaginary parts give the velocity 
potential function and the stream function respectively is expressed in terms of 
theta elliptic functions, Weierstrassian functions being also used in obtaining 
certain transformations. 

The results are remarkable. 

Taking 2a as the width of the street, 2b as the spacing of the vortices in 
the same row, and 2c as the width of the channel from the form of the differential 
equations, it is clear that dynamical similitude depends only on the ratios a/c 
and b/c. 

Taking these as co-ordinates the critical values separating regions of stability 
from those of instability are plotted in Fig. 9. 

From b/c=o to b/c=o0.815 there is a unique value of a/c for stability, giving 
a unicursal curve of critical values. From b/c=0.815 to b/c=1.419 there are 
two critical values of a/c giving two branches of the curve enclosing an area of 
stability, which broadens out until, at b/c=1.419, it extends over the whole 
width of the diagram, and for this and higher values of b/c all values of a/c 
give stability. 


Double Row of Vortices in a Closed Channel. (L. Rosenhead, Com. Rendus, 
Vol. CLXXXIX, No. 10, Sept., 1929, p. 397.) (H. Villat, pp. 397-398.) 
(5.32/11301 France.) 

Rosenhead criticises Villat’s conclusions (C.R. 188, p. 1129, 1929) that the 
solution in elliptic functions does not approach the original solution of v.. Karman 
where the distance between the walls becomes indefinitely great compared with 
the distance between the two rows of vortices, and quotes Prof. Synge (Proc. 
Roy. Irish Assoc., A., 37, p. 8). 

" Villat, after appreciative comment on Rosenhead’s paper (Phil. Trans. Roy. 
Soc., June, 1929) maintains that his own paper, announced but not yet published, 
will exhibit a discontinuity between the expression in the two cases, (See Ab- 
stracts No. 9, 10477 and 8, pp. 12 and 13 and foregoing Abstract). 


Induced Drag. (C. B. Millihas, Aviation, U.S.A., Vol. XXVII, No. 7, 12/8/29, 
pp. 364-366.) (5.32/11302 U.S.A.) 
A concise summary and exposition for designers of the theory of induced 
drag, as applied to design. 
The practical difficulties are given due weight. 


The Formation of a Cavity in a Perfect Fluid. (C. Schneider, Ann. d. Physik, 
Vol. II, Part 3, 350-356, 1929.) (5.32/11303 Germany.) 


The observed free surfaces produced by streams impinging at 315 m/s and 
470 m/s on a long circular cylinder, perpendicular to its axis, are close to but 
on different sides of the free surface given by conformal transformation. 
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The Experimental Hydrodynamic Department of the Carlsruhe Technical College. 
(Prof. W. Spannhake, Z.V.D.1., No. 36, 7/9/29, pp. 1280-1282.) 
(5.32/11304 Germany.) 

The performance of pumps and turbines is studied by means of models. 

A turbine wheel, 180 mms. in diameter, under test conditions showed an efficiency 

practically the same as a full-sized wheel of 460 mms. diameter. In a model 

23 cms. In diameter, the performance of a turbine 7 metres in diameter was 

predicted satisfactorily. It is intended to extend the laboratory for aerodynamical 

investigations. 


(i) Resistance of Turbulent Flow in Channels with Rough Walls. (ii) Distribu- 
tion of Velocity with Turbulent Flow in a Straight Channel. (M. F. Treer, 
Phys. Zeit., Vol. XXX, No. 17, Sept., 1929, pp. 539-542 and pp. 542-551.) 
(5.32/11305 Germany.) 

1. The experiments were carried out with air sucked through a long channel 
with a series of obstructions in the shape of bulkheads pierced with square aper- 
tures slightly less than the channel dimensions. No clear distinction is made 
between roughness in the sense of grain and manufactured irregularities which 
are large compared with the grain of the materials. 

The empirical formule of Ombeck and Blasins are used for comparison, and 
are plotted along with the experimental results on a logarithmic scale against 
Reynolds’ numbers. At low Reynolds’ numbers there is serious scattering in 
the observed values, but, in general, the run of the curves is unicursal for all 
degrees of ‘‘ roughness ** and follow Ombeck’s empirical relation, 

2. Parabolas are fitted to the crown of each curve of distribution. The dis- 
crepancy at the boundary is treated separately ; no satisfactory empirical curve 
is found for it, but various attempts seem to lead back to Prandtl’s well-known 
empirical formula, which gives a parabola of the nth degree, where n is about 
7 or 8. 

Further experiments are carried out on rough plates of five different aspect 
ratios parallel to the stream, and the results are plotted in logarithmic scales, 
comparisons being afforded between a large number of results by different experi- 
menters., 


No really new results or conclusions appear to be attained. 


Cinematograph Records of Spin. (P. Raethjens, Z.F.M., Vol. XX, No. 16, pp. 
413-418.)  (5.322/11306 Germany.) 

A descriptive account is given of the phenomena of spinning, and a scheme 
is outlined of simultaneous double cinematograph recording from the two ends 
of a base line of 440 metres, with a focal length of 30 cm. as compared with 
a single direct observation of the wing span of 10 metres with a focal length of 
7.5 em., as in the Hubner and Pleines method (Abs. and Not. No. 8, p. 26, ref. 
ggo6), the accuracy being ostensibly increased in the ratio of 170.1. 

The two latter authors appended a reply to and criticism of various claims 
and statements in Raethjens’ paper. 


The Effect of Heat Transmission on Fluid Friction in Pipes. (C. S. Keevil, 
W. H. McAdams, Jour. of Chem. Eng., Vol. XXXVI, No. 8, August, 
1929, pp. 464-467.) (5.325/11307 U.S.A.) 
Interesting experimental data are given of the effect of the drop from pipe 
to mean oil temperature on the distribution of velocity across the pipe section 
and the mean resistance coefticient. 


The coefficient of resistance decreases steadily with increase of heat transfer 
both for laminar and turbulent flow. 
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Six Component Measurements on Wings with Dihedral Sweepback and Wash-out 
at Gottingen. (H. Blenk, 119th Report of D.V.L., L.F.F., Vol. III, 
No. 1, Feb., 1929, pp. 27138.)  (§-33/11308 Germany.) 

The work arose out of spin investigations in which measurements of various 
forces and moments were not available over the required range. The effects of 
dihedral sweepback and washout as forces and moments as here given will be 
used to investigate their influence on spin characteristics. 

The various quantities are defined, and theoretical relations between them 
based on aerofoil theory are developed and compared with experiment, 


The results are exhibited graphically in thirty-seven diagrams, 


Variable Pitch Airserews. (S.A.E., September, 1929, p. 313.) (5-43/11309 
U.S.A.) 
Some of the Navy machines are fitted with an automatic pitch control device 
controlled by the air speed so that the pilot can cruise on full throttle. 
With geared airscrews care should be taken that reduction in slip stream 
does not interfere with engine cooling. 


Full-Scale Tests of Wood Propellers on a VE-7 Airplane in the Propeller Research 
Tunnel. (Fred. E. Weick, N.A.C.A., Report No. 301, April, 1929.) 
(5.45/11311 U.S.A.) 

Three wooden airscrews which had been previously tested in flight on a 
VE-7 airplane and of which models had also been tested in a wind tunnel were 
tested again on a VE-7 airplane in the 22-foot tunnel, The results of these tests 
are in fair agreement with those of the flight and model tests. 

Measurements were made with tail surfaces and wings removed. The effect 
of the tail surfaces is negligible; the wings reduce the maximum efficiency about 
5 per cent. 


Full-Scale Wind Tunnel Tests of a Series of Metal Propellers on a VE-7 Airplane. 
(Fred. E. Weick, N.A.C.A., Report No. 306, March, 1929.) (5.45/11312 

The airscrew had five different effective pitches with five different settings 
of the adjustable blades. It was mounted on a VE-7 airplane in the 20-foot 
research tunnel. The efficiencies were from 4 to 7 per cent. higher than those 
of standard wood airscrews under the same conditions. The results are given 
in convenient form. 


Lorraine Reduction Gear for Aero Engines. (Autom. Tech. Zeit., No. 28, 
10/10/29, pp. 630-631.) (5.451/11313 Germany.) 
An epicyclic reduction gear with roller bearings throughout is lubricated by 
splash from an oil bath. The level of the oil is maintained by means of a feed 
pump. 


The Goodyear ‘‘ Air Wheel.’’? (Aviation, Vol. XXVII, 7, 17/8/29, p. 357-) 
(5.57/11314 U.S.A.) 


The Goodyear ‘‘ Air Wheel’ has the casing fitted directly to the hub. The 
standard size, 22x 10in., replaces the 30x 5in. aircraft tyre. The tyre, inflated 
to 20 Ib. pressure, sustains a static load of 1,600 Ib.; the area of contact with 
the ground is 80 sq. in., about 2.5 that of the 30x5in. casing. Advantages 
claimed are better cushioning in landings, better support in snow, ice, sand and 
mud; better streamlining, less weight and increased security in landing cross- 
wind or with deflated tyres. 


gé. 
2.) 
Ts. 
ICY 
lel 
as 
al 
r, 
1.) 
1e] 
de 
ch 
1d 
st 
in 
ill 
S- 
n 
it 
ct 
Sy 
le 
IS 
h 
1 


120. ABSTRACTS FROM SCIENTIFIC AND TECHNICAL PRESS 


Airworthiness Code. (A. B. Crofoot, Automotive Ind., Vol. LXI, No. 13, 
28/9/29, pp. 450-455.) (5.6/11315 U.S.A.) 

Changes introduced into the revised Federal Airworthiness code are com- 
mented on at some length. 

Structural requirements, accommodation for pilot and passengers, fire pre- 
vention and protection, piping, tankage, cowling, intake and exhaust pipes, 
cooling system, airscrew clearances, load factors, controls, are dealt with. 

Several conditions are imposed by means of formule. The general effect 
is to increase the margin of safety required. 


Aircraft for Passenger Transport. (C. N. Monteith, Mech. Eng. U.S.A., Vol. 
LI, No. 8, Aug., 1929, pp. 581-584.) (5.6/11316 U.S.A.) 
A careful discussion of seating, safety belts and parachutes, vision and 
lighting, heating and ventilation, noises and vibration, air sickness, comfort and 
entertainment, and operation. 


The Low Wing or Junkers’ Type in Commercial Aviation. (L’Aeron., No. 123, 
Aug., 1929, p. 263.) (5.6/11317 France.) 

In forced landings the wing interposed between the ground and the passenger 
compartment, absorbs most of the energy of impact, and has in many cases saved 
the passengers from serious harm. 

This type of construction is therefore recommended for civil aviation work. 


Sound-proofing of Airplane Cabins. (V. L. Chrisler and W. F. Snyder, Bur. St. 
Journal of Research, Vol. II, No. 5, May, 1929, p. 897.) (5.61/11318 
U.S.A.) 

A report on determining the structure which will give the maximum amount 
of sound insulation for a given weight. 
Various small structures were tested at frequencies varying from 150 to 

1,120 cycles per second. 

During a test flight under operating conditions the noise in a treated cabin 
was about the same as in a railway coach in motion. 
The most effective panelling consisted of a sheet of aluminium .o25in. thick, 

a layer 2in. dry zero blanket, a sheet of 5/16in. ‘‘ insulite,’’ an additional layer 

of 2in. dry zero blanket, and, inside, a protective coating of perforated sheet 

aluminium. The object is not to decrease the transmission materially but to 
absorb the sound transmitted into the cabin. 


NAVIGATION AND INSTRUMENTS FOR 


Weather Phenomena and Directional Observations of Atmospherics. (S. W. 

Dean, Bell Tele. Lab., Reprint B.408, August, 1929.) (6.2/11319 U.S.A.) 

The question is raised as to whether a system of stations for the directional 

observation of static would be of assistance in weather forecasting, especially in 

following the progress of storms in regions where there are no stations for weather 
observations. 


Weather during Flight of Graf Zeppelin. (Editorial, U.S. Air Services, Vol. 
XIV, No. 10, Oct., 1929, pp. 25-26.) (6.25/11320 U.S.A.) 


The rapid passage of the airship from Japan to San Francisco is attributed 
to the supply of meteorological information from the U.S. Weather Bureau, San 
Francisco, which enabled a synoptic chart to be constructed. The course selected 
followed the belts of high wind velocity round a “‘ high ”’ in N.E, direction, and 
subsequently round a ‘‘ low ’’ in W.S.W. direction. 
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A Source of Error in the Sun Compass. (H. Maurer, Berlin, Z.F.M., Vol. XX, 
Part 7, 15/4/29, pp. 170-172.) (6.345/11321 Germany.) 

The Boyken sun compass has been used in the north polar regions with 
success. For course setting in lower latitudes the simplicity of direct reading 
is lost and a correction must be calculated for the spherical triangles involved. 
For ex ‘ample, starting near Plymouth a westerly course at 100 knots is set along 
latitude 50° through Mainz, Prag, Lemberg, and Kiew. Without correction the 
pilot would pass over Weissenburg, 49°, Ischl, 47°, Kragujevac, 44°, and 
Philippopolis, 42° latitude. 


Portable Detector Developed for many Combustible Gases. (J. K. Mabbs and 
W. B. Rowland, Chem. and Met. Eng., No. 8, Vol. 36, August, 1929, 
pp. 490-492.) (6.511/11322 U.S.A.) 

The burning of a combustible gas at the surface of a heated filament in one 
arm of a Wheatstone bridge causes an increase in temperature and resistance, 
throws the bridge circuit out of balance and deflects the galvanometer needle. 
The deflection depends on the concentration of the gas. Certain combustible 
gases attack the filament, and the instrument loses its sensitivity. Metals of 
the platinum group raised to a sufficiently high temperature before exposure to 
the gases are not affected. 


A Design for a Humidity Slide Rule. (George F. Davidson, B.Sc., Jour. of Sci. 
Instruments, Vol. VI, No. 10, Oct., 1929, pp. 318-320.) (6.7/11323 Great 
Britain.) 

Author’s Summary.—A slide rule is described by means of which the dew- 
point, the pressure of water-vapour and the relative humidity, may be rapidly 
and accurately obtained from the readings of the ventilated wet and dry bulb 
hygrometer. 


The Rotor Bearings of Electricity Meters. (W. Lawson, J. Inst. Elec. Eng., 
Vol. LXVII, No. 393, Sept., 1929, p. 1147.) (6.751/11324 Great Britain.) 
An accumulation of experimental and statistical data is brought under review. 
Section (1). Principal features of design and methods of examining the 
condition of jewels. 
Section (2). Movements of pivots under load which contribute to wear. 
Section (3). The condition of bearings after service, the frequency of de- 
fects in the bottom jewel and the variety of forms revealed by the microscope. 
Possible explanations and lines of laboratory research are suggested. 
Section (4). Experiments with agate pivots working in sapphire cups. 
Section (5). Formulation of opinions. 


Transmission of Sound through Wall and Floor Structures. (V. L. Chrisler and 
W. F. Snyder, Bur. St. Journal of Research, Vol. II, No. 3, March, 1929, 
pp. 541-559.) (6.76/11325 U.S.A.) 
A report on sound transmission through (1) masonry walls and floors; (2) 
compound walls and floors with a masonry core; (3) stud walls, 
The results are given for five frequency bands covering a range from 250 
to 3,365 cycles per second. Transmission tests were also made for impact noises. 
Specifications for the construction of the various panels used are appended. 


STABILITY, CONTROL, ETc. 
The Stability »f a Spin. (A. v. Baranoff, 118th Report of the D.V.L., L.F.F., 
Vol. III, No. 1, Feb., 1929, pp. 19-20.) (7.16/11326 Germany.) 
Reference is made to Bairstow’s demonstration of the connection between 
autorotation, stalling incidence, and spin, and to Hopf’s demonstration of the 
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importance of the moment of inertia about the cross-axis (pitching axis), and 
finally to the extensive English investigations. 

The general problem, however, remains substantially unsolved in respect of 
the stability of a spin. 

It is proposed to use the English material to study the methods of restricting 
the tendency to go into a spin and of facilitating the coming out of a spin. 

The general equations of steady motion in a spin are established, and small 
departures are assumed, resulting in a system of linear differential equations 
with constant coefficients, solved in the usual way; the eliminant of the eight 
arbitrary constants is a determinant of the eighth degree as in the general theory 
of instability where the symmetrical and asymmetrical oscillation and divergences 
are coupled. 

This reduces to the sixth degree by neglecting changes of flying speed and 
moments of inertia due to a small change of direction. Further simplifications 
are applied and the six arbitrary constants of integration are determined. 

The discriminants of stability in terms of these coefficients are discussed. 

The results are given graphically in six diagrams showing the relations as 
families of curves. 

The spin is rendered less stable by increasing the directional fin and rudder, 
as Was previously known. 

A method not yet applied is to decrease the slope of the coefficient of the 
aerodynamical moment about the longitudinal axis with respect to the angle of 
yaw. 

Unfortunately large values of the slope are unavoidable with existing types 
of construction. 


Stable Spin. (R. Fuchs and W. Schmidt, L.F.F., Vol. II], Part 1, 27/2/29, 
pp. 1-18, 117th Report of D.V.L.) (7.16/11327 Germany.) 

A comprehensive generalisation and extension of the treatment in Fuchs and 
Hopf’s Aerodynamics is given, and a numerical example is worked out for a 
Junkers A.35 aeroplane. The relevant relations between groups of three variables 
are given graphically, as families of curves in 32 diagrams. The latest test re- 
sults have been used. Consideration is restricted to spin without cross-wind, in 
which case a spin may be completely stable. 

In glides at small incidence a series of stable motions may be arbitrarily 
improved by the elevator setting, but in glides above the stalling angle only a 
limited range of steep paths is possible, and the motion is highly stable. A dis- 
tinction is made between steep spins at incidence just beyond stalling and flat 
spins at incidence far beyond stalling. 

The possibility of a spin is closely restricted by the following measures 
which are open to constructors. ; 

1. The lift curve of energy sections should have an increasing lift coefficient 
up to as high an incidence as possible, and the inevitable drop at stalling angle 
should be as little abrupt as possible. 

2. The moments of inertia of the whole aeroplane about the longitudinal 
axis and normal axis should be as large as possible. 

3. The c.g. should be as far forward as possible. 

4. The directional stabilising fin and rudder should be as large as possible 
and exposed to the relative air stream from any direction, including a_ rising 
cross-wind. 

These recommendations are given only in reference to the restriction of spin 
possibilities. 

Three German and ten English references are given. 


an¢ 


cor 
the 
effe 


An 
ot 
Ali 
in 
Tri 
agi 
apy 
otl 
Po 
anc 
we 
the 
twe 
3,6 
eng 
usc 
ten 
At 
hez 
din 
as 
Th 
spe 
Ab 
ma 
Pro 
Da 


and 
t of 
ting 


nall 
ions 
ight 
Ory 
Ices 


and 
ions 


» aS 


ABSTRACTS FROM SCIENTIFIC AND TECHNICAL PRESS — 123 


Airplane Stability. (Lieut. Cdr. L. B. Richardson, U.S.N., S.A.E. Journal, 
Vol. XXV, No. 3, Sept., 1929, pp. 225-232.) (7.21/11328 U.S.A.) 

A useful elementary account with eight diagrams showing graphically some 
of the more important aerodynamical relations. : 


Airplane Design. (R. H. Upson, S.A.E. Journal, Vol. XXV, No. 25. Sépts, 
1929, pp. 198-201.) (7.21/11329 U.S.A.) 
The official summary states that the paper is mathematical and analytical, 
and establishes conditions of design for a spin- proof aeroplane. E, A. Warner 
in discussion, emphasised the limits of mathematical methods. 


Trim and Equilibrium of Aeroplanes. (M. Guibert, L’Aeronautique, Vol. XI, 
No. 125, Oct., 1929, pp. 339-346.) (7.21/11330 France.) 

The moments of the resultant air force about a selected point are plotted 
against the incidence for various elevator settings. These are shown to be 
approximately hyperbolas, of which one branch corresponds to an oscillation, the 
other to a divergence. Various useful numerical values are obtained by their use. 

There is no discrimination between damped and increasing oscillations. 


AIRCRAFT ENGINES 


Power Plants—Design Tendency in U.S.A. (S.A.E., Sept., 1929, p. 201.) 
(8.0/11331 U.S.A.) 

In designing an aeropiane power plant, the primary considerations are weight 
and reliability. Overhauls are expensive, and in a particular case the increase in 
weight of a 200 h.p. engine from 400 to 500 lbs. is considered justified if thereby 
the time between top overhauls can be increased from 150 to 180 hours, that be- 
tween major overhauls from 300 to 360 hours, and the total life from 3,000 to 
3,650 hours. 

The proper cowling of air-cooled engines should be considered both by the 
engine builder and the designer of the aircraft. 

In the field of liquid-cooled engines, great expectations are placed on the 
use of ethylene glycol as a cooling medium. 

Higher compression ratios can be used, which, together with the higher 
temperature of the induction system, produce a marked increase in fuel economy. 
At the same time the weight of cooling fluid is less, the radiator smaller and the 
head resistance considerably less. These advantages far outweigh the small 
diminution in power due to reduced vol. n. 

As a further development it is suggested that the cylinder jackets could act 
as their own radiators, thus dispensing with a separate radiator altogether. 


The Fairchild-Caminez Engine. (Autom. Tech. Zeit., No. 22, 10/8/29, p. 479.) 
(8.14/11332 Germany.) 

The mechanics of this engine (which, instead of a crankshaft, employs a 
special cam contour), have been investigated in Part 14 of this publication, (See 
Abstract No. 10467). This analysis showed a large variation in torque, which 
may be the cause of the heavy vibration observed when mounted in an aeroplane. 
Production has been discontinued, after heavy experimental outlay. 


Damping Device for the Prevention of Torsional Oscillations in Crankshafts. 


P. M. Heldt, Autom. Tech. Zeit., No. 25, 10/9/29, pp. 554- 555-) 
(8.22/11333 Germany.) 

The Chrysler vibration damper acts by friction between two fly wheels under 
constant pressure applied by a spring, with a variable pressure depending on 
the speed superposed by a stressed rubber band, the combination producing 
effective damping and a wide speed range. 
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The Frictional Forces of Hot-Running Connecting Rod Bearings and_ their 
Influence on the Bending Stress of Connecting Rods. (Dr. Ing. K. 
Seyderhelm, Z.V.D.1., No. 35, 31/8/29, pp. 1237-1240.) (8.23/11334 
Germany.) 

The connecting rod bearing was subjected to a steady load equal to that 
occurring in practice and the frictional. forces determined under various condi- 
tions with no lubrication. White metal bearings were chiefly investigated, and 
the coefficient of friction determined for various widths of bearing. With these 
bearings periodical seizure and freeing of the bearing by melting out the metal 
occur. Small particles of white metal may cause jamming, and this will introduce 
additional loading on the connecting rod, which should be considered in the 
design. Whilst with reasonable lubrication the coefficient of friction of a bearing 
may be as low as .002 partial seizure may give a coefficient as high as 3.42. 


Practical Success of the Needle Bearing. (Dr. Ing. R. Koner, Autom. Tech. 
Zeit., No. 22, 10/8/29, pp. 477-479.) (8.24/11335 Germany.) 

Needle bearings have found successful application for big ends and little 
ends, cam-shafts. In gearbox design they lead to a substantial saving of weight. 
The advantages are such that several manufacturers of ball and roller bearings 
are now taking up the manufacture of the new type. 


The Nitration of Engine Cylinders. (Autom. Tech. Zeit., No. 22, 10/8/29, p. 
482.) (8.24/11336 Germany.) 
The German firm of Krupp has published detailed instructions for obtaining 
the best results from the successful nitration process. The thickness of the 
hardened outer layer is of the order of 1 mm. 


The Variation of Piston Play under Working Conditions. (Autom. Tech. Zeit., 
No. 24, 31/8/29, pp. 531-535-) (8.24/11337 Germany.) 
In the American Nelson Bohnalite piston the expansion of the piston-head 
is controlled by the insertion of invar steel strips. For the larger sizes some 
means of controlling the skirt expansion will have to be devised. 


Drag and Cooling with Various Forms of Cowling for a ‘‘ Whirlwind ’’ Radial 
Air-Cooled Engine, II. (Fred. E. Weick, N.A.C.A., Rep. No. 314, Feb., 
1920.) (8.32/11338 U.S.A.) 

N.A.C.A. Technical Report No. 313 on the cowling and cooling of a ‘‘ Whirl- 
wind *’ J-5 radial air-cooled engine covered tests with a cabin fuselage. The 
present report covers tests with several forms of cowling, individual fairings 
behind cylinders, individual hoods over cylinders, and a new N.A.C.A. complete 
cowling, all on an open cockpit fuselage. Drag tests were also made with an 
engine nacelle with and without the new complete cowling. 

The reduction in drag with the complete cowling is twice as great for smaller 
bodies, as for the cabin fuselage. Individual fairings and hoods did not prove 
effective in reducing the drag. The results of flight tests on an AT-5A airplane 
(appendix to N.A.C.A. Technical Report No. 313) have been analysed and found 
to agree well with the results of the wind tunnel tests. 


Heat Flow in Aircraft Engine Pistons. (C. F. Taylor, M.E., and M. S. Huckle, 
S.B., Aviation, No. 12, Vol. XXVII, 21/9/29, pp. 629-643.) (8.32/11339 
U.S.A.) 

The inside of the piston was cooled by means of an air current, and it is 
concluded that the crankcase air acting in a similar manner will dissipate one 
half of the quantity of heat leaving the piston. 
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No. 4, Oct., 1929, pp. 329-343-) (8.331/11340 U.S.A.) 

The investigation is divided into five parts, which include dynamometer 
test of Curtiss V-1570 and D-12 engines, endurance test and flight tests of D-12 
engine and a dynamometer test of a high compression-ratio D-12 engine. The 
engines and cooling system used, the results obtained and troubles experienced 
are given in detail, with curves, sketches and views of the airplanes. 

I:xtremely low fuel consumption was obtained, and the results show that 
the ratio of installed weight to power of a liquid-cooled airplane engine is con- 
siderably reduced by using this system of cooling. 


High Temperature Liquid Cooling. (G. W. Frank, S.A.E. Jour., Vol. XXV, 


Full-Scale Investigation ‘of the Drag of a Wing Radiator. (Fred. E. Weick, 
N.A.C.A., Technical Notes No. 318, Sept., 1929.) (8.35/11341 U.S.A.) 
Tests were made on the left lower wing of the 1927 Williams racer in the 
twenty-foot Propeller Research Tunnel. The radiator doubled the minimum drag 
of the portion of the wing which it covered and reduced the lift slightly. 


Notes on the Design of the N.A.C.A. Cowling. (W. H. McAvoy, Aviation, Vol. 
XXVII, No. 12, 21/9/29, pp. 636-638.) (8.38/11342 U.S.A.) 

The N.A.C.A. cowling is still in an experimental state, and care has to 
be taken in applying it to other engines than the ‘* Whirlwind.’’ The effective- 
ness of the cowling depends on the vertical deflector plates placed round the 
evlinders as well as on the size of the opening through which air is discharged 
along the fuselage, which determine the quantity of air blowing through the 
cowling. Excess air causes a considerable increase in drag. As a rough guide 
2 sq. in. per h.p. of engine is given. When the cowling is first installed the 
temperature of the engine should be obtained by means of thermo-couples and 
the deflector plates modified accordingly. It is not possible to judge the thermal 
state of the engine by measuring the oil temperature. 


New Methods of Using Fuels of High B.P. in Explosion Engines. (H. Eller- 
busch, Auto. Zeits., Vol. XXXII, Part 26, pp. 571-575, 20th September, 
192g.) (8.5/11343 Germany.) 

Evaporating plates are cast separately and fitted to the cylinder heads. 
Apertures of half the cylinder diameter give the best results and off-setting the 
aperture towards the exhaust valve improved the output and fuel economy. 

The forms of induction piping and cones found to give the best observed 
results are shown. 

There are 15 sketches and photographs and a table of results obtained from 
five fuels. 

It is stated that the disadvantage of heavier fuels usually put forward in 
discussion were completely avoided. 


The Life History of Absorbed Atoms and Ions. (J. A. Becker, Bell Telephone 
Laboratories, Reprint No. B.412, Aug., 1929.) (8.51/11344 U.S.A.) 

Adsorbed particles may exist on the surface either as positive adions (ad- 
sorbed ions), negative adions or adatoms, according to the fields of force near 
the metal surface, and the particles at their distance of nearest approach. The 
ratio of adions to adatoms can be determined from thermionic experiments, The 
adsorbed ions produce electrical fields, which extend to 10 or more atom diameters, 
and may attain enormous values close to the surface appreciably altering the 
electron work function, the evaporation energy, the ratio of ions to atoms that 
evaporate from one and the same surface and the ionisation potential of the ad- 
Within a certain range of temperature, the adsorbed particles 
Adatoms and adions have 


sorbed particles. 
migrate over the surface like a two-dimensional gas. 
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vastly different chemical properties from ordinary atoms. The length of time 
that an atom remains on the surface before evaporation is determined. 


Specific Heats of Petroleum Vapours. (W. H. Bahlke and W. B. Kay, Ind. and 
Eng. Chem., Vol. XXI, No. 10, October, 1929, pp. 942-945.) (8.51/11345 
U.S.A.) 


The specific heats of the vapours of five petroleum distillates have been deter- 
mined at atmospheric pressures from a temperature just above complete vaporisa- 
tion up to 350°C. The results can be expressed by empirical equations which fit 
the experimental data with an average deviation of 1.33 per cent. for distillates 
of specific gravity from 0.9 to 0.68 at 15.55°C. 


Equilibrium Combustion of a Mirture of Carbon Monoxide and Hydrogen. 
(C. C. Nunter, Jour. Soc. Chem. Ind., 1929, 48, pp. 35-38. Fuel, No. 10, 
Voi. VIII, October, 1929, p. 505.) (8.51/11346 Germany.) 
Hydrogen and carbon monoxide are oxidised more slowly at high tempera- 
tures when the two gases are involved in the water gas equilibrium than when 
they are oxidised independently. 


Ignition Temperatures of Mixtures of Carbon Monovide with Air. (M. Prettre 
and P. Lafitte, Comp. Rend., 1929, 188, 1403. Fuel, No. 10, Vol. VIII, 
October, 1929, p. 505.) (8.51/11347 Great Britain.) 

In mixtures containing between 10 and 4o per cent. of carbon monoxide the 
ignition temperature is approximately constant and equal to 655°C. With increase 
in mixture it rises; in the presence of water it falls. 


Influence of Nitrogen Peroxide on the Combination of Hydrogen and Oxygen. 
(H. W. Thompsen and O. N. Hinshelwood, Proc. Roy. Soc., 1929, A.124, 
219. Fuel, No. 10, Vol. VIIT, October, 1929, p. 506.) (8.51/11348 Great 
Britain. ) 


Nitrogen peroxide produces activated hydrogen peroxide which initiates a 
chain reaction by means of which the necessary energy is transferred to the re- 
acting molecule. 


Combustion and Explosion Reactions. (KF. Haber, Zeitschr. Angew. Chem., 
1929, 42, 570. Fuel, No. ro, Vol. VIII, October, 1929, p. 505.) 
(8.51/11349 Germany.) 

This leading continental authority on physical chemistry describes the modern 
theories of combustion and the nature of chain reactions and activation, In 
applying this mechanism to the combustion of hydrogen it is considered that 
hydroxyl groups are formed, Such a group meeting a molecule of hydrogen will 
form a molecule of water and atomic hydrogen. The hydrogen atoms will pro- 
duce fresh hydroxyl groups as they meet oxygen molecules, 


Sixth Report of Benzole Research Commiiter. (Fuel, No. 10, Vol. VIII, Octo- 
ber, 1929, p. 505.) (8.51/11350 Great Britain.) 


By adding a small quantity of tri-cresol (.03 per cent.) the deposition of 
gums can be almost entirely prevented, and the stabilised benzol made equal to 
the best quality acid washed benzol as engine fuels. Unsaturated compounds 
are a source of potential trouble, and precautions must be taken when storing to 
keep out impurities which may produce acceleration of gum formation, Dilution 
with petrol reduces the gumming markedly, Oxidation tests are described for 
the stability of a benzol. 
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Fuel Vapour Pressures and the Relation of Vapour Pressure to the Preparation 
of Fuel for Combustion in Fuel Injection Engines. (W. F. Joachim and 
A. M. Rothrock, N.A.C.A. Report No. 321, Sept., 1929.) (8.51/11351 
U.S.A.) 

The change of vapour pressure with temperature for any fucl increases 
rapidly up to critical temperature, and beyond it remains constant for given 
ratio of mass of vapour to mass of liquid per unit volume. At high temperatures 
the fuel vapours form new hydrocarbons which, in some cases, on condensation, 
form a fuel of different composition from that originally placed in the bomb. 
Fuel mixtures do not follow Dalton’s law of partial pressures, but give greater 
or less vapour pressures than either of the unmixed fuels, The vapour pressures 
at high temperatures indicate the compression temperatures required to produce 
rapid vaporisation for combustion. 


Apparatus and Methods for the Separation, Identification and Determination of 
the Chemical Constituents of Petroleum. (E. W. Wachburn, Johannes 
H. Bruun and Mildred M. Hicks, Bur. St. Jour. of Res., Vol. II, No. 3, 
March, 1929, pp. 467-488.) (8.51/11352 U.S.A.) 
This paper contains a description of :— 
1. A rectifying still with a 20-plate column and with means for independently 
controlling and measuring the temperatures of the plates. 
2. All-glass rectifying stills for vacuum distillation. 
3. Various types of molecular stills by means of which distillation can be 
carried out at any temperature at which the vapour pressure at the distilling 
surface is not lower than the degree of vacuum attainable. 
4. Methods and apparatus for fractionation by crystallisation or melting. 
3. An apparatus for combustion analysis, with special provisions for purifying 
the oxygen employed, with all rubber connections eliminated. With the aid of 
this apparatus the formula for any hydrocarbon up to C1oo can be determined. 


The Kinetics of the Oxidation of Ethylene. (H. W. Thompson and C. N. 
Hinshelwood, Proc. Roy. Soc., Series A, Vol. CXXV, No. A.797, pp. 
277-291.) (8.51/11353 Great Britain.) 

The oxidation of ethylene between 400° and 500°C. is probably a chain re- 
action. The rate is affected by the total pressure approximately as in a reaction 
of the third order, the effect depending much more on the partial pressure of the 
ethylene than of the oxygen. It is suggested that the first stage in the reaction 
is the formation of an unstable peroxide; if this reacts with more oxygen the 
chain ends, but if it reacts with ethylene unstable hydroxylated molecules are 
formed which continue the chain. Bone’s interpretation of the complete course 
of oxidation as a process of successive hydroxylation is essentially correct. The 
reaction is retarded by an increase in the surface exposed to the gas. From a 
consideration of the temperature coefficient and the influence of foreign gases on 
the rate of reaction it is concluded that the chains are probably not of great 
length. 


Viscosity 07 Diescl Engine Fuel Oil under Pressure. (Mayo D. Hersey, N.A.C.A., 
Tech. Notes No. 315, September, 1929.) (8.51/11354 U.S.A.) 
The viscosity of Diesel fuel oil was found to increase between zero and 
1,200 Ibs. per sq. inch 5 times at 20°C., 2 times at 50°, and twice at 100°. 


Gaseous Combustion in Electric Discharges. (G. I. Finch and D. L. Hodge, 
Proc. of the R. Society, No. A.798, Oct., 1929, pp. 532-542-) (8.514/11355 
Great Britain.) 

(i) The combustion of moist 


detonating gas ’’ mixtures is determined by 


a prior ionisation of the constituent molecules of the gas. (ii) At freely sputtering 
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cathodes (a) steam molecules within the cathode zone condense on, and form 
clusters with sputtered metal atoms; (b) the combustion promoting activity of 
such clusters is somewhat less than that of a sputtered metal atom free from 
moisture ; (c) such clusters promote combustion by neutralising the electrostatic 
forces of repulsion existing between positively charged ions, (iii) Combustion 
occurring at non-sputtering cathodes is (a) proportional to the number of separate 
individual moisture particles (clusters) within the cathode zone, such number 
depending upon the number of steam molecules within the cathode zone and 
contained in unit volume, and (b) effected by the overcoming of electrostatic 
forces of repulsion between positively charged ions by negatively charged mois- 
ture. (iv) At both classes of cathode a small amount of combustion is due to 
the direct union of ions of dissimilar charge, the negative ions consisting for 
the most part of oxygen molecules which have captured electrons. 


Effects of Knock-Suppressing and Knock-Inducing Substances on Ignition and 
Partial Combustion of Certain Fuels. (R. E. Schaad and C. E. Boord, 
Ind. Eng. Chem., 21, 756-62, 1929. Chemical Abstracts, Vol. XXIII, 
No. 17, 10/9/29, p. 4335-) (8.514/11356 U.S.A.) 
With hot bar ignition the minimum current to insure inflammability for a 
number of fuels increased on the addition of dope and decreased on the addition 
of knock inducers, while ignition by break spark was not sensibly affected. 


Lubricating Oil and Knocking in the I.E. Engine. (S. Kyropoulos, Autom. 
Tech. Zeit., No. 28, 10/10/29, p. 619.) (8.514/11357 Germany.) 

There is no direct connection between the quality of oil and detonation. If 

the oil takes part in the combustion to a marked extent the effective mixture 

strength of the fuel is reduced, and this leads to over-heating and detonation. 


Action of Tron Catalysts on Mixtures of Carbon Monoxide and Hydrogen. (E. 
Audibert and A. Raineau, Ann. Off. Natl. Combustibles Liquides, 1928, 
No. 3, D. F. Smith, U.S. Bureau of Mines. Full abstract in Ind. and 
Eng. Chem., Vol. NXI, No. 9, September, 1929, pp. 880-885.) 
(8.516/11358 U.S.A.) 

The gaseous mixture CO+H, in contact with catalysts containing ferric 
oxide at 150 atmospheres pressure is converted into (1) liquid and gaseous hydro- 
carbons, saturated and unsaturated ; (2) aliphatic alcohols. The yield of organic 
liquid is from 15 per cent, to 17 per cent. by weight and 30 per cent. by heat 
value. The calorific value is 9,000 calories per kilogram, and two-thirds distils 
below 180°C, 

The composition of the catalyst is arbitrary, little is known about the 
catalytic effect of the various constituents and further work may lead to impor- 
tant results. 


German Fuels. (H. Bahr, Autom. Tech. Zeit., No. 24, 31/8/29, pp. 521-528.) 
(8.516/11359 Germany.) 
The production of synthetic fuels by the Berger, Fischer and Methanol pro- 
cesses has reached a considerable figure, competing in price with natural oil fuel. 
Great attention is being paid to improvements in the yield of the plant. 


The Heating of Carburettors. (P. Hardy, L’Aeron., No. 119, April, 1929, pp- 
115-120.) (8.53/11360 France.) 


Various types of air intake heaters employed on the Continent are described 
and illustrated with heating by jacket water and by exhaust heat. 
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Carburettors and their Accessories. (Leglise, L’Aeron., June, 1929, p. 187, 
quoted in Automotive Abstracts VII, 8, p. 238.) (8.53/11361 France.) 
Representative French carburettors are fully described and illustrated with 
special attention to warming and regulation for altitude. 


Tubes for Fuel and Oil Lines on Cars. (Autom. Tech. Zeit., No. 22, 10/8/29, p. 
482.) (8.541/11362 Germany.) 
Fuel piping of copper has to be turned inside to resist corrosion by American 
fuels containing sulphur and other corrosive products. 


Relation between Resistance and Heat Transfer in Flow through Tubes. (L. 
Schiller and Th. Burbach, Phys. Zeit., Vol. XXX, No. 15, pp. 471-472.) 
(8.543/11363 Germany.) 

To obtain complete similitude, it is not sufficient to have equal Reynolds’ 
numbers. A new non-dimensional quantity, Péclet’s number, is defined as 
Pe'=aidpe/X, where i=mean axial velocity, d==diameter, p=density, ¢=specific 
heat, A=thermometric conductivity. 

Péclet’s and Reynolds’ numbers must both be equal for similitude, dynamical 
and thermodynamical. 


Heat Transfer from Fluid to Pipe. (Schiller and Burbach, V.D.I., Vol. LXXII, 
pp. 1195-1196, 25th Aug., 1928.) (8.543/11364 Germany.) 

An excellent summary of the development of the subject. 

Reynolds gave an equation which was based on the convection of heat and 
momentum in a constant ratio, from the fluid to the boundary. 

Prandtl independently analysed the flow into a laminar boundary layer with 
a turbulent zone. The actual distribution remained unknown, but the velocity 
at the inner surface boundary layer was estimated at 0.056 of the mean axial 
velocity. Six years later G. I. Taylor found the value 0.56, by coincidence exactly 
ten times greater, which illustrates the uncertainty of the numerical results. 
Recently the empirical parabola of the 7th degree assigned to the distribution 
of the mean axial velocity has led to more consistent results, the discrepancies 
being from 20 per cent. to 40 per cent. 

Nusselt’s method modified by the authors is considered as putting the matter 
on a more physical basis. 

For dynamical similitude it is necessary to introduce not only Reynolds’ 
number but a non-dimensional quantity called Péclet’s number and defined in 
the equation : 

Pe'=iidpe/X 

Further, similitude can only be expected at corresponding lengths from the 
reservoir. 

The author’s semi-empirical expression embodies these modifications, and 
may be used for comparison with any set of experiments. 

’ Where the tube is ‘‘ rough ’’ and the resistance varies as the square of the 
velocity, mean values of the velocity and density are inserted, and reduce the 
expression to Prandtl’s form for highly turbulent flow. 


Flame Propagation in Gaseous Migrtures. (V. Naigai, Jour. Fuel Society of 
Japan, 1929, 8, 17. Fuel, No. 10, Vol. VIII, October, 1929, p. 506.) 
(8.57/11365 Japan.) 

Flame propagation is due to activation of the molecules in front of the 
flame which react with oxygen, and depends on the nature of the mixture but 
not on the spontaneous ignition temperature of the constituents, 
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Ignition of Firedamp by the Heat of Impact of Metal against Rock. (M. J. 
Burgess and R. V. Wheeler (Safety in Mines Res. Brd., Paper No. 54, 
1920, 25 pp. of B., 1929, 41), British Chemical Abstracts, B, Vol. XLVIII, 
No. 43, 25/10/29. p. 841.) (8.57/11366 Great Britain.) 
Ignition of mixtures of methane and air was never obtained by sparks on 
impact, but was always due to a heated area of the rock produced by the cutter. 


Spectrum Chemical Analysis of Motor Fuel Combustion. (Capt. W. C. Thee, 
S.A.E. Jour., Vol. XXV, No. 4, Oct., 1929, pp. 388-392.) (8.57/11367 
U.S.A.) 

A comprehensive account is given of the development and present status of 
our knowledge of the combustion of motor fuels in the engine, as deduced from 
the spectra themselves, with but little regard to theories. Spectrograms and 
references are given that are intended to suggest and facilitate further investiga- 
tions by both practical and theoretical spectroscopists. 

Iron-spark reference-spectra are shown for the measurements of the lines 
and bands on the spectrograms. Each spectrogram is analysed, and an explana- 
tion is offered for cach observed phenomenon. ‘The positive-band spectrum of 
ionised nitrogen is identified near the electrodes of the spark-plug. 

The three most sensitive lines of lead are identified in the spectra of fuels 
containing ethyl fluid, and the possibility of developing a method for estimating 
the concentration of lead in fucl is suggested. 


Heat Given Out by a Horizontal Wire or Pipe in Liquids and Gases. (Dr. Ing. 
W. Nuszelt, V.D.I., Vol. LXXIII, No. 41, 12/10/29, pp. 1475-1478.) 
(8.57/11368 Germany. ‘) 

The experiments of Griffiths and Jakeman on the loss of heat from the 
external surface of a hot pipe (Engineering, Vol. I., 23, 1927, p. 1) and those of 
Davis on natural convective cooling influence (Phil, Mag., Vol. XLIV, 1922, p. 
920) are interpreted in terms of a non-dimensional equation first put forward by 
the author in 1915 to cover the cooling of horizontal wire in air. 


Normal Speed of Flame in Gaseous Mixtures Rich in Nitrogen. (H. Passauer, 
Feuerungstechnik, 1929, 17, 7/5/28. Fuel, Vol. VIII, October, 1929, p. 
506.) (8.57/11369 Great Britain.) 
A new method of measuring the speed of flame propagation is described and 
the previous work is reviewed, The effect of various gases, methane, carbon- 
monoxide, etc., is investigated. 


Ignition Speed of Inflammable Liquids in Air. (Mache, Z.V-D.1., No. 35; 
31/8/29, p. 1241.) (8.57/11370 Germany.) 

The ignition velocity of the liquid is measured directly by causing the flame 
to travel along the surface over a measured distance; in this way the velocities 
of alcohol water mixtures and petrol carbon tetrachloride mixtures were investi- 
gated. The effect of temperature on the speed of the flame was also studied in 
the case of benzol, petrol, ether, acetone and pentone. For this group of fuels 
the effect of temperature is small. In the case of alcohol and toluol, however, 
the velocity of propagation practically doubles for a 5° rise in temperature, 
reaching a limit of 1.5 metres a second at 25°C. Adding carbon tetrachloride 
to petrol reduces the speed of flame propagation from 1 metre a second to -4 
metre a second for a 4o per cent. solution. 


The Diesel Engine. (Auto. Eng., September, 1929, p. 341.)  (8.59/11371 
USA.) 

Two pistons work in a common cylinder barrel, bore 80 mm., effective stroke 

300 mm., the lower piston being connected by a short rod to a central crank, the 
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upper piston by two side rods to two supplementary cranks. Each line of cylinder 
has three cranks without intermediate bearings. 

In the original slow speed design the scavenge ports were at the bottom 
and the exhaust ports at the top of the liner; the arrangement has been reversed 
for high speed design, 


The pump supplies the correct charge of fuel by direct injection under the 


proper pressure through a single jet of the ‘‘ open valve’? type, 7.e., without 
spring-loaded needle valve, and controls the timing. There is a plunger for each 


cylinder line, with its own cam, and the charge is adjusted to the load by altering 
the effective stroke. 

The cylinder volume rating is 15 b.h.p. per litre, for normal output 45 b.h.p. 
at 1,000 r.p.m., piston speed 985 f[t./sec., and, at the same speed, 19 b.h.p. per 
litre for the maximum output of 57 b.h.p. At 1,500 r.p.m., piston speed 1,477 
rp.m., the rating is 22 b.h.p. per litre. The endurance is not stated. 


New Ignition Point Adjustment for the Bosch Magneto for Aero Engines 
(Flug., No. 9, September, 1929, pp. 8-9.) (8.91/11372 Austria.) 

Spark control over the whole speed range is not wanted on aircraft, but 
late spark timing when starting up and manoeuvring on the ground and early 
timing in flight) Automatic ignition devices on magnetos depend on centrifugal 
action and are subject to failure under vibration. The Bosch magnetos are fitted 
with two separate contact breakers, one of which gives late and the other normal 
advance timing with a simple throw-over switch, so that no rotation of the 
contact breaker with long and heavy controls is required. 


The Scintilla Magneto. (Flug., No. 8, August, 1929, p. 7.) (8.91/11373 
Austria. ) 

The main advantages of the Scintiila magneto consist in the small moment 
of inertia of the rotating parts, small weight of instrument and the possibility 
of fitting automatic control to the ignition timing without increasng the bulk 
of the machine. 

The article describes the latter feature in detail. 


The New Lodge Plugs. (Flight, 27/9/29, p. 1056c.) (8.92/11374 Great Britain.) 

To withstand the exceptional heat conditions a new plug, type X170, was 
fitted to the Victoria Rolls Royee Schneider trophy engine, with mica as insu- 
lating material, cooled by a copper sleeve in thermal contact with the base ot 
the plug. The central electrode is of special non-scaling steel alloy with a copper 
core for cooling purposes. 


Champion Aviation Plug. (Auto. Ind., Vol. LXI, No. 7, August, 1929, p. 241.) 
(8.92/11375 U.S.A.) 

The restricted bore permits extra exposure of the central electrode and short 
projection of the primary insulator without impairing ability to withstand heat 
and oil or freedom from fouling, and further makes it possible to apply one size 
of plug to practically all radial air-cooled and high compression water-cooled 


engines. 


Bosch Centrifugal Force Starter for Aero Engines. (Flugsport, No. 20, 2/10/29, 
pp. 385-388.) (8.82/11376 Germany.) 
The American eclipse inertia starter is being manufactured by the firm of 
Bosch under license. The article describes various types. 
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ARMAMENT 
Fall of a Stone in Water after Impact. (F. M. Exner, Phys. Zeit., Vol. XXX, 
No. 14, July, rg29, pp. 458-462.)  (9.33/11377 Germany.) 

Stones of circular cylindrical shape with flat ends were mainly considered. 
Che velocity (root mean squares) imparted to the water is taken as that of the 
stone multiplied by a constant empirical factor. No account is taken of loss 
during elastic impact, and an equation is derived equating the work done by the 
resistance to the rate of imparting kinetic energy to the water, with the striking 
velocity as the initial velocity. 

An equation is derived from these assumptions giving tabulated values of 
velocity against time for different sizes. As the equations have been compared 
with observed values they may be of some value as empirical expressions. No 
attempt is made to obtain a hydro-dynamical] solution. 


MATERIALS 


Inhibitors as a Means of Reducing Corrosion. (iE. L. Chappell, Chem. and Met. 
Eng., No. 9, Vol. XXXVI, September, 1929, p. 539.) (10.15/11378 
U.S.A.) 

Chemical inhibitors added to an acid solution prevent or diminish acid attack 
upon metals without greatly affecting the action on oxides or salts. 

A rust solvent, commercial muriatic acid plus an inhibitor, is useful for the 
removal of scale from water jackets and radiators of internal combustion engines. 
The effect is possibly due to the inhibitor substance being deposited along with 
hydrogen on the bare metal surface as a protective layer, invisible but effective. 
(See ** The Electrochemical Action of Inhibitors in the Acid Solution of Steel and 
Iron,’’ E. L. Chappell, B. E. Totheli and B, Y. McCarthy, Ind. & Eng. Chem., 
June, 1928). 


Welding Research. (Editorial, Automotive Indus., Vol. LXI, No. 13, pp. 
439-441.) (10.18/11379 U.S.A.) 
Notes from a symposium of papers by members of the American Welding 
Society. 


Application of Monel Metal. (John Ireland, B.Sc., Trans. N.E.C. Inst. E. and 
S., No. 8, Vol. XLV, October, 1929, pp. 373-399.) (10.2/11380 Great 
Britain. ) 

Monel metal has the composition :— 

68 per cent. nickel, 

29 per cent. copper, 

3 per cent. chiefly manganese and iron with small quantities of carbon, ete. 

It has greater strength and toughness than the commercial range of alloy steel, 
and retains considerable strength at 400°C. It is comparatively easy to work, 
cast, weld, forge, machine and draw. Large quantities are used in the repair 
of iron castings and during the war in repairing the machinery of interned German 
ships. It resists corrosion, and_ ball bearings of this material have operated 
successfully in sea water. 


Non-Ferrous Metals and Alloys. (S.A.E. Journal, No. 3, Vol. XXV, September, 
1926, p. 305.) (10.2/11381 U.S.A.) 

Stellite, about a5 per cent. cobalt, 30 per cent. chromium, 15 per cent. 
tungsten and small quantities of manganese, silicon, iron and carbon, has better 
red hardness than high speed steel but is not so tough. — It is used extensively 
for cutting tools and dies, 
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Cemented tungsten carbide is a mixture of 80 to 97 per cent. tungsten 
carbide, and the balance of cobalt is pressed into shape and heated in an atmos- 
phere of hydrogen sufficiently for the cobalt to sinter the tungsten carbide particles 
together, The product is approximately as hard as sapphires. It requires no 
heat treatment nor can it be appreciably softened by overheating. 

Elkonite is a mixture of tungsten and copper used chiefly for welding 
electrodes. It combines high electrical conductivity and high resistance to wear. 

Tungsten is used for make and break contacts for nearly all battery ignition 
systems. It is essential to control the grain size to get satisfactory service. 
Tungsten filaments for lamps stand considerable mechanical shocks without 
breaking. 

Helium, alloyed with iridium, is used in make and break contact points for 
currents exceeding 4 amps and in all aircraft magneto contact breakers, On 
account of its high price the amount of metal used is cut down to the minimum. 

Leading-in Wires for Incandescent Lamps.—The wires consisting of a 
core of iron nickel alloy (44 per cent. nickel, 56 per cent. iron) coated with copper, 
have the same coeflicent of thermal expansion as glass. 


Tungsten Carbide Tools. (S.A.E. Journal, Vol. XXV, No. 3, September, 1929.) 
(10.21/11382 U.S.A.) 

Metallic tungsten powder, produced from oxide by reduction in a hydrogen 
furnace, is mixed with the correct amount of carbon and kept at a certain tem- 
perature. Cobalt powder is mixed with the carbide, and the mixture is formed 
into a bar by hydraulic pressure in a steel mould. The bar is sintered at red 
heat before handling and shaping operations. Thereafter a second sintering 
operation produces permanent temper, which cannot be drawn, unlike steel. The 
process was devised by the German Osram Lamp Co, 

An extensive bibliography of tungsten carbide tools is added. 


Protection of Heat-Treated Aluminium Alloys against Corrosion. (P. Brenner, 
131st Report of D.V.L.L.F.F., Vol. III, No. 6, May, 1929, pp. 137-141; 
E. Rackwitz and E. K. O. Schmidt, 132nd Report do. do., pp. 142-152; 
K. Matthias, 133rd Report do. do., pp. 153-160.) (10.27/11383 Germany.) 

Coats of varnish and protective paint are liable to crack and peel. Three 
photographs exhibit different cases. 

Metallic deposits of nickel, copper and chromium must be completely free 
from pores and cracks, since these metals are electro positive with respect to 
aluminium. Sprayed metallic coatings are even less reliable. 

A new method of protection has been devised in U.S.A. Two thin sheets 
of pure aluminium are pressed on to the faces of a sheet of duralumin and the 
composite sheet is treated at 500°C. as for simple duralumin sheet. 

Remarkable figures of resistance to corrosion were obtained in U.S.A. and 
are confirmed largely by D.V.L. tests, which are shown graphically. The method 
appears to be the most effective available protection. 


Beryllium. (Aviation, Vol. XXVII, No. 10, 7/9/29, p. 513.) (10.2104/11384 
U.S.A.) 

An alloy of 60 per cent. beryllium with aluminium has good ductility and 
tensile strength of about 80,000 lbs. per sq. inch. The estimated total cost of 
production might reasonably be reduced to something between 14 and 3 dollars 
a pound. 


Alloys for Engine Castings. | (Aviation, Vol. XXVII, No. 10, 7/9/29, p. 512.) 
(10.2101/11385 U.S.A.) 

At Cleveland Aeronautical Exhibition a paper was presented by T. G. Welty, 

of the Aluminium Co. of America, on light alloys in engine design, particularly 
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two aluminium alloys known as 195 and 132. No. 195 is a comparatively new 
casting alloy which can be heat-treated and is ductile. A half inch sand-cast 
bar can be bent through go” without breakage. Alloy No. 132 has a low 
coctlicient of expansion which permits of a reduction of piston clearance by about 


20 per cent. The alloy contains 13 per cent. of silicon and is rather difficult to 
work fhe forms in which it is employed must therefore be simple cnough to 


permit the use of a permanent mould. 


Practical Possibilities of Beryllium, (S.A.E. Journal, Vol. XXV, No. 3, Sept., 
1929, p. 315.) (10.2104/11380 U.S.A.) 

Beryllium has a density about that of magnesium, a strength and modulus 
of elasticity comparable with steel, a thermal expansion and melting point about 
that of cast iron, and resistance to corrosion greater than that of aluminium. 
Phe ductility is poor. Ductile aluminium alloys containing 60 per cent. beryllium, 
tensile strength 80,000 ib. per sq. in., density near that of magnesium § are 
reported. 

The estimated cost of large-scale production should bring the cost between 
Si.go and $2.70 per lb., at which price the use of the metal becomes economically 
possible. 


Work on Beryllium. (Scientific Publications of Siemens, Vol. VIII, Part. 1.) 
(10.2104/11387 Germany.) 

An account of the winning of the metal and the properties of its alloys with 
copper, nickel, iron and aluminium. Remarkable age-hardening effects were 
tound in the copper, nickel and iron alloys. The production of metallic beryllium 
is expected to amount to over one ton in the year. 


The Production and Uses of Beryllium. (surt Illig, Electrician, No. 2680, 
Vol. CII, 11/10/29, pp. 426-427.) (10.2104/11388 Great Britain.) 

An abstract of a paper presented to the American Electro Society on the 
work carried out by the Research Laboratories of Siemens, Berlin. The use of 
beryllium in light alloys is considered to be probiematical. Small additions of 
beryllium to certain bronzes have produced beneficial results. 


Beryllium Alloys. (Autom. Tech. Zeit., No. 25, 10/9/29, p. 556.) 
(10.2104/11389g Germany.) 

Beryllium in steel alloys prevents rust. Added to Lronze in small quantities 
(approximately 5 per cent.) it produces considerable increase in tensile strength 
and increases notably the life of castings under vibration. Certain bronzes have 
shown a life of about five times that of the best spring steel under alternating 
stresses. 

The Production of Beryllium. (Z.V.D.1., No. 36, 7/9/29, p. 1282.) 
(10.2104/11390 Germany.) 

Beryllium is obtained clectrolytically from a mixture of barium fluoride and 
beryllium oxyfluoride. One kilogram of beryllium requires roughly 100 kilowatt 
hours of energy, over three times that required for one kilogram of aluminium. 

The process is to be carried out at about 14,000°C., a temperature which 
presents considerable technical dithculty. 


Lautal as a Material for Airplane Construction. (Paul Brenner, N.A.C.A. Tech. 
Memo., No. 524, August, 1929.) (10.2106/11391 U.S.A.) 


Lautal is a heat-treated aluminium alloy of composition—aluminium g4 per 


cent., copper 4 per cent., silicon 2 per cent., and impurities. 
Phe density is practically that of duralumin, the strength less; but it can 
be welded without appreciable deterioration and large fuel tanks of welded lautal 


are lighter and tighter than normal riveted tanks. 
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Use of Light Alloys in Engines. (S.A.E., September, 1929, p. 316.)  (10.23/11392 
U.S.A.) 

Wrought and heat-treated aluminium alloys constitute half of the weight 
and three-quarters the volume of modern aircraft engines. 

A further saving in weight will be brought about by use of alloys rich in 
magnesium now being produced with greater hardness and more resistance to 
corrosion. But their behaviour under fatigue is uncertain and their rapid falling 
off in tensile strength with temperature unsuits them for highly stressed pistons. 

The properties of beryllium now becoming commercially available have given 
a fresh impetus. 


Chemistry of Minerals.—Corrosion of Aluminium by Aimmoniacal Solutions. (J. 
Calvert, Comptes Rendus, Vol. CLAAXIX, No. 14, 30/9/29, pp. 485-6.) 
(10.27/11393 France.) 

In continuation of a previous nete (C.R. 185, 1927, p. 909; see also Abst. 
10.27/10497, issue No. 9) the author gives figures for the loss of weight of 
aluminium metal preparations of varying purity by ammoniacal solutions. The 
general effect is the covering of the metal surface by a protective crust. At the 
end of two days there is no further serious decomposition. 


Al-Alloy Corrosion. (S.A.E., Sept., 1925, p. 315.) (10.27/11394 U.S.A.) 

Corrosion may occur by uniform solution of the surface of the metal, by 
pitting or localised corrosion or by intergranular corrosion. 

With an al-alloy containing copper and magnesium silicide, intergranular 
corrosion can be largely prevented by water quenching. 

In alclad, duralumin is faced with thin sheets of pure aluminium. The 
covering gives both mechanical and electrolytic protection, Satisfactory results 
in commercial use have been obtained by painting or varnishing aluminium alloys 
with paints after thorough cleaning before application and removing the grease 
with a mild chemical cleaner that does not attack the metal. Artificially formed 
oxide films act as a base for paints and varnishes. Bituminous paints with or 
without aluminium bronze powder give protection against the severe conditions 
affecting floats. 


Light Alloys, Protection against Corrosion. (Luftwacht, No. g, September, 19209, 
p- 415.) (10.27/11395 Germany.) 

Following the successful alclad method of protection against corrosion, the 
original patentees of the duralumin alloy have produced a similar method of 
protection which is called duralplat. In this method the dural is covered with a 
thin sheet of a special duralumin alloy, K5o0, close contact between the two being 
provided by welding. This method of plating gives equal protection against 
corrosion, and adds to the mechanical strength of the product. 


A New Metal; Substitute for Platinum in Radio Valve Manufacture. (The 
Electrician, Vol. CIII, 2676, Sept. 13th, 1929, p. 301.) (10.28-13.5/11396 
U.S.A.) 


The development of a new metal, known as 


‘ konel,’’ which is credited with 


being much stronger’ than other metals at high temperature and which can be 
used extensively in the moving parts of internal combustion engines has been 
announced by the Westinghouse Electric and Manufacturing Co. 

As a substitute for platinum in the manufacture of filament for radio valves, 
konel is stated to save approximately £50,000 per month. The price of platinum 
is approximately £4.30 per ounce; konel only costs a few shillings a pound. 
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Smoothness and Flatness as a Physiviogical and Physical Problem. (Dr. Ing. 
Dr. Med. G. Schmaltz, Z.V.D.I., Vol. LXXIII, No. 41, 12/10/29, pp. 
1461-1467.) (10.6/11397 U.S.A.) 

Roughness and scratches on the surface have a profound influence on the 
mechanical properties of a material. A new photographic method is described 
for investigating the nature of the surface of various materials, and the sensi- 
tivity of the nerves in the skin in estimating roughness is measured under various 
conditions, 


Vibration of a Circular Plate Clamped Round the Circumference. (G. Franke 
Ann. d. Phys., Vol. II, Part 6, 1929, pp. 649-075.) (10.61/11398 
Germany.) 

The solution of the differential equation and the boundary conditions are 
expressed in Bessel functions, and the latter reduced to a more convenient form 
for somewhat lengthy numerical computations carried out by the author. There 
are two independent series of solutions with even and odd numbers of nodal lines 
respectively. 

Numerous Chladni figures were produced experimentally using glass, celluloid 
and paper discs. 

With the two former materials the observed figures were always explicable 
as superposed simple solutions. 

Twenty-five cases of mathematical solutions are drawn and the same number 
of photographs of experimental configuration are reproduced. 

In the case of glass and celluloid there is good correspondence ; with paper 
there are serious divergences. 


The Relation between Fatigue Limit and Static Tests. (W. Harold, V.D.I., 
Vol. LXXIII, No. 36, 7/9/20, pp. 1261-1266.) (10.621/11399 Germany.) 
Series of tests are collected and compared and empirical relations are sought. 
rhe expressions adopted appear to indicate the average relations required, but 
considerable scattering is shown in the figures. The object is to obtain fatigue 
limits by shorter methods than those involved in large numbers of stress 
Variations. 
In particular Stribeck’s formula is examined. Ten diagrams give test points 
and empirical curves. 


TESTING AppaRATus, Etc. 
Investigation of Airflow in Open Throat Wind Tunnels. (Eastman 
N.A.C.A. Rep. No. 322, Sept., 1929.) (11.16/11400 U.S.A.) 
A study ef air pulsation in the six-inch open-throat tunnel. 
The air pulsations were practically eliminated by using a moderately large 


flare on the exit cone in conjunction with leakage produced by cutting holes 
somewhat aft of the minimum diameter. 


Jacobs, 


Magnetic Sounding of Shafts. (J. Peltier, Comptes Rendus, 188 
March 4th, 1929.) (11.23/11401 France.) 
By means of a loud speaker an artificial bubble 2 mm. in diameter and 7 mm. 
below the surface was indicated with certainty in a shaft 45 cm. long and 2 em. 
in diameter. 


Pp. 701-703, 


On a Method of Testing Motor Benzol. (R. Brunschwig and L. Jacque, Comp. 
Rend., No. 14, 30/9/29, pp. 486-489.) (11 .24/11402 France.) 
The tendency for benzol to deposit gums on storing is tested by bubbling 


air through a heated sample and measuring the amount of 
evaporé ation. 


gum formed by 
It is considered that this method reproduces actual conditions and 
is to be preferred to other tests which depend on ultra-violet light exposure. 
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AIRSHIPS 


[he All-Metal Airship ZMC-2. (S.A.E. Journal, Sept., 1929, p. 318.) 
(12.12/11403 U.S.A.} 

The two halves of the ship were built separately in a vertical position, so that 
most of the work could. be done on the ground. The circumferential strips of 
duralumin were sewed together with tiny metal rivets by a special machine. 
When completed the halves were turned horizontally and jointed. The envelope, 
which contains no ygasbags, was inflated with carbon dioxide from the bottom 
io force out the air. Helium was then introduced at the top while the carbon 
dioxide was pumped out at the bottom. When go per cent. of helium was 
revealed in the gas analysis, the gases were 1un through a caustic soda scrubber 
which effectively removed the carbon dioxide. This method cost about $2,000 
compared with $70,000 for a plant to freeze out the air. 


Notes on the Graf Zeppelin. (Alfred F. Masury, S.A.E. Journal, Vol. XXV, 
No. 3, Sept., 1929, p. 240.) (12.13/11404 U.S.A.) 

The structure has great flexibility, so that load strains are well distributed 
between different sections. Novel navigating devices are provided. The height 
is estimated by echo method and the speed is recorded by the time required for 
the shadow to pass a given point on the ground. Five Maybach engines are 
fitted, designed to run for one thousand hours before minor overhaul, and two 


thousand hours before major overhaul. The engines are run-in for goo hours 
nefore being fitted into the ship. The weight of one power unit developing 
55¢ h.p. is 2,450 Ibs. or slightiv over 4 lbs. per h.p. The engines can be reversed 
by shifting the overhead cam gear. An oscillation damper is fitted between the 


propeller and crankshaft. 


Functions Determining the Side Elevation of an Airship. (Milarch, Z.F.M., 
Vol. XX, No. 16, pp. 409-413, Aug., 1929—two consecutive articles. j 
(12.33/11405 Germany.) 

A number of arbitrary curves are discussed and the relation between surface, 
volume and maximum cross section are worked out. The problem of the best 
curve is left open. 


Mobile Mooring Must. (Paper by C. S. Rosendahl, Editorial Review, Scientific 
American, Voi. CXLI, No. 4, Oct., 1929, pp. 338-340.) — (12.41/11406 
U.8.A.) 

The three-legged steel mooring mast at Lakehurst has a triangular base of 

60 feet a side, mounted on three Athey truss wheels, complete with electric 

generating units, fuel and water ballast storage, pumps and mooring winches. 

For entering and leaving the shed the airship will be made fast to a rigiu 
trolley running on rails parallel to the hangar. 

The upper part of the mast is telescopic; a great saving in ground staff will 
be effected by these devices. 


WIRELESS 


An Investigation of Short Waves. (T. L. Eckersley, Journal I.E.E., Vol. 
LXVII, No. 392, Aug., 1929, p. 992.) (13-1/11407 British.) 

Some thousands of bearings were taken by wireless signals on wave lengths 

lying between 10 and 50 metres, of eighty-eight stations, over a period of nine 


months. 
The interpretation of the results is based on a preliminary discussion of 


scattering by the Heaviside layer. 
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High Precision Standard of Frequency. (W. A. Marrison, Bell Tele. Lab., 
Reprint B.4o2, Aug., 1929.) (13.1/11408 U.S.A.) 

A new standard of frequency is described in which three 100,000-cycle 
quartz crystal-controlled oscillators of very high constancy are employed. These 
are interchecked automatically and continuously with a precision of about one 
part in one hundred million. 


Piezo-Electric Measurements of Pressure and Acceleration. (J. Kluge and H. E. 
Linckh, V.D.I., Vol. LXXIII, No. 37, 14/9/29, pp. 1311-1314.) 
(13.21/11409 Germany.) 

Application is made of the property of quartz that pressure produces electrical 
changes which are sufficient to affect an electrostatic valve volt meter. 

The voltage current characteristic is shown graphically and is approximately 
rectilinear over a range. 

The current pressure characteristic of the quartz is also shown graphically 
for different shunted capacities. 

The quartz is cut into a cube with one face neutral, the others perpendicular 
to the optical and electrical axes. The quartz cube is mounted in a steel chamber 
with an amber bush carrying the lead to one electrode, the other electrode being 
earthed. 

The pressure is applied through a steel sphere, bearing on a pressure plate. 
Interesting examples are given of measurements in such varied problems as the 
pressure of a cutting tool, the acceleration of a direct current armature, and the 
longitudinal pressure in a vibrating steel wire. 

A bibliography of six references is given. 


Modes of Vibration and Temperature Coefficients of Quartz Crystal Plates. 
(F. R. Lack, Bell Tele. Lab., Reprint No. B.403, Aug., 1929.) 
(13.21/11410 U.S.A.) 

The characteristics of piezo-electric quartz crystal plates of the perpendicular 
or Curie cut are compared with parallel or 30-degree cut plates with reference to 
the type of vibration of the most active modes, the frequency of these modes as 
a function of the dimensions, and the magnitude and sign of the temperature 
coefficients of these frequencies. 


Directional Distribution of Static (A. E. Harper, Bell Tele. Lab., Reprint 
B.409, Aug., 192g.) (13-4/11411 U.S.A.) 

The utility of directional data on static is shown and two types of apparatus 
devised for such a directional investigation are compared. It is shown that a 
method which gives the direction of individual crashes is superior to integrating 
methods. The distribution of thunderstorms over the world is discussed, and 
comparisons are drawn between this distribution and the observed directional 
distribution of static. Probable geographical locations are assigned to the 
sources, based upon thunderstorm data and directional observations. 


iirrors in D/F. (P. Duckert, Z.H. Freq. Tech., Vol. XXXIV, No. 2, 1929, 
pp. 60-65.) (13.4/11412 Germany.) 
Under certain meteorological conditions which are fortunately rare, unavoia- 
able errors of the order of 5° may occur. A further source of error is introduced 
by the configuration of the coast. A considerable list of references is given. 


Aeroplane Directional Receiver. (H. Gloeckner, 126th Report of D.V.L., 
L.F.F., Vol. III, Part 4, 22/4/29, pp. 99-110.) (13.4/11413 Germany.) 

To meet the special requirements of aircraft D.V.L. collaborated with the 

Telefunken Gesellschaft in redesigning the existing marine apparatus and_pro- 
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ducing a medium size exnerimental apparatus, mark 47N, with which a series 
of experiments was carried out on a Junkers F.13. On the results of these 
experiments the first real acroplane receiver, mark 173N, was constructed by 
the T.G. in collaboration with D.V.L. The weight and bulk were reduced 4o per 
cent., from a total of 38 kg. to 23 kg. and from 95 dm.* to 38 dm.’. 

A general arrangement diagram shows an audion valve, three magnifying 
valves on the low frequency side and four valves on the high frequency side, 
eight valves in all, On turning the frame through 360° two maxima and two 
minima occur. The electro-magnetic and electrostatic e.m.f.s are go° out of 
phase, but this does not alter the directions of maximum and minimum recep- 
tion. The sign of the direction so found is ambiguous and is determined by the 
direction of the cross e.m.{. required to compensate the go° out of phase electro- 
magnetic e.m.f. On plotting the strength of the signal round 360°, the correct 
compensation gives a cardioid type of curve with a well-defined zero at the cusp, 
which fixes the sign. Correction for deviation is obtained by swinging the whole 
aeroplane on a wooden platform through 360° and observing the difference between 
the bearings obtained by wireless reading from the true bearing of the sending 
station for different wave iengths. The correction curve resembles the deviation 
curve of a magnetic compass on board a ship, and is conveniently expressed in 
sines and cosines of the bearing angie and its even multiples. Curves are given 
for five wave lengths on a Junkers F.13. 

Applications are discussed in respect of the various difficulties that may 
arise, and illustrated on charts by actual flying voyages. 


Shielding in High Frequency Measurements. (J. G. Ferguson, Bell Tele. Lab., 
Reprint B.4o5, Aug., 1929.) (13.6/11414 U.S.A.) 

In this paper the purpose and usefulness of shielding in high frequency 
measurement are outlined. General principles of electrostatic shielding are 
developed as applied to simple impedances and to networks of impedances, par- 
ticularly to bridge networks. Practical applications of these principles to the 
shielding of adjustable impedances, and in the construction of actual bridge 
circuits, are described. 


Experiments on Directional Aerials with Short Waves. (W. Moser, Z.H. Freq. 
Mech:,, Vol. XXXIV; No: 1, July, 1929, pp.. 19-26.) (13:7/11415 
Germany.) 

Experiments were carried out by the Telefunken Co. of Germany between 
Nauen and Buenos Aires on a wave length of approximately 15 metres on direc- 
tional effects both at the sending and receiving station. The method finally 
developed is compared with the Marconi beam system, 


Production of Very Short Electro-Maqnetic Waves by the Barkhausen-Kurz 
Apparatus. (W. J. Kalmin, Ann. d. Phys., Vol. II, Part 5, 1929, pp. 
498-514.) (13-7/11410 Germany.) 

Successive advances in the development of valves enabled K. Kohl to produce 
waves of 30 cm. length with a grid potential of 600 volts. H. Hollman, with a 
French valve, produced waves of 16 em. and observed a wave of 13.2 cm. at a 
grid potential of goo volts. The author, using a Russian to-watt valve supplied 
by Leningrad, established highly stable waves of 14.5 cm. of greater intensity 
than hitherto obtained; and a wave of 8 cm. and about equal intensity was 


maintained. 

The observed grid current, anode current and receiver current are shown 
as functions of the H.T. voltage, under various conditions in each case showing 
several well-defined ranges of reception. 
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The Barkhausen-Kurz Short Wave Apparatus. (P. Knipping, Z.F. Hoch- 
frequenz, Vol. XXXIV, Part 1, July, 1929, pp. 1-12.) (13.7/11417 
Germany.) 

The conditions under which the apparatus works are discussed in terms of 
ionisation and free electrons. 

It is found that :— 

1. A residuum of gas is necessary which, in operation, is concentrated 
at kathode and anode, while the space round the grid is free from 
gas molecules. 

2. The primary electrons vibrate and are ziven off from the filament in 
phase with the oscillations. 

The space change is disturbed in a phase corresponding to that of the 
electrons, since the rest of the electrons are always in phase with the previously 
existing oscillation. 

The wave length is determined by characteristics of the electrons, along with 
the grid and anode voltages. It is independent of inductance and a capacity 
with antenne. 

3- The Barkhausen-Kurz valve, by virtue of the alternating field at the 
anode, and also at the diode in absence of a magnetic field, con- 
stitutes a sender of zero order, and the waves have spherical 
symmetry. 

A bibliography gives 36 references. 


Short Wave Sender with Quartz Crystal Control. (14ist Report of D.V.L., 
Z.f. Hockfrequenst, P. V. Handel, K. Kruger and H. Plend, Vol. XXXIV, 
Part 1, July, 1929, pp. 12-18.) (13.7/11418 Germany.) 

Several different arrangements of a quartz crystal in receiver circuits were 
tried with a view to application to aircraft. 

It was found that a 2-watt sender of a suitable type mounted in an aeroplane 
nad a range of 600 to 800 km. operating alike from: the ground or in the air 
without perceptible effect at the receiving end, but that a receiver mounted in the 
aeroplane was seriously affected by noisc, magneto disturbances and vibration, 
so that its use was quite impracticable. 

It was found impracticable to employ in the receiver a quartz crystal control 
of the same frequency as that in the sender, as the reduction in loudness was 
excessive. 

The solution proposed is an arrangement whereby the superposition of 
sender and receiver frequencies produces a high frequency harmonic which 
becomes audible in a normal audina valve. 


MISCELLANEOUS 


Analysis and Statistical Statement of Aircraft Accidents. (H. Caspori, 136th 
Report of D.V.L., Z.F.M., Vol. XX, No. 16, Aug., 1929, pp. 423-427.) 
(16.0/11420 Germany.) 

Methods of presentation are discussed and examples of tables and of graphical 
representations are given. 


Rates of Descent of Falling Man and Parachute Pack. (U.S.A. Air Corps 
Information Circular, No. 628.) (16.11/11421 U.S.A.) 
Five sets of curves are given from actual observations of velocities, four 
with dummy men and one with a dead weight, before the opening of the 
parachute. 
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The terminal speeds range from 85 m.p.h. to 119 m.p.h. in the first four 
cases, and reach 206 m.p.h. in the last case. The form of the curves of vertical 
displacement and velocity corresponds closely to that calculated on the assump- 
tion of resistance as the square of the velocity (cf. Aeronautical Journal, 1928, 
p. 929). The terminal velocities seem moderate. 


Fire Extinguishing by Lather and by Solid Carbonic Acid. (A. Karsten, V.D.L., 
Vol. LXXIII, No. 37, 14/9/20, pp. 1322-1324.) (16.12/11422 Germany.) 
A description is given with general arrangement drawings of apparatus for 
generating foam or lather aerated with gases not supporting combustion. 
An account is also given of apparatuses which diffuse carbonic acid gas 
either by hand or automatically. 


Spiral Tendency in Blind Flying. (T. Carroll and W. H. McAvoy, N.A.C.A. 
Tech. Notes, No. 314.) (10.111/11423 U.S.A.) 
Twenty-six diagrams of flight paths are given all showing a tendency to fly 
in circles when deprived of visual registration. 
The conclusion is drawn that pilots should consistently practise flying with 
instruments against the day when they are forced to do so by fog or cloud. 


The Principles of Airport Layout (Dr. Ing. Dierbach, V.D.1., Vol. 
LXXVIII, Aug., 1929, pp. 1125-1130.) (20.c/11424 Germany.) 
A descriptive account of the layout of airship and aeroplane sheds, seaplane 
docks, workshops, landing grounds, mooring masts, etc. 


Equipment of Airports. Dierbach, Z.V.D.1.. Vol. LX XIII, No. 34, 24/8/29, 
pp. 1189-1192.) (20.4/11425 Germany.) 
A description is given of methods of lighting aerodromes and obstacles. 
Neon tubes, rotating beacons, fixed and mobile, fuelling tanks, wireless 
apparatus, docks and slipways for seaplanes. 


sighting a Typical Airport. (H. E. Lippman, U.S. Air Services, Vol. XIV, 
No. 10, Oct., 1920, p. 6s, ct seq.) (20:5/11426 U.S.A.) 
A diagram of a typical field lavout shows the disposition of the lights and a 
detailed descriptive account is given of the various lamps, beacons and _ flood- 
lights emploved, with an analysis of costs. 


Lighting of Airways and Airports. (H. E. Mahan (abstracted from A.I.E.E., 
J.48, pp. 379-382, May, 1929). Science Abstracts, Section B, No. 381, 
25/9/29, p- 520.) (20.5/11427 Great Britain. ) 

Describes the lighting adopted for the U.S. national airways under the 
control of the Department of Commerce. Along the airways are placed revolving 
beacons at intervals of about ten miles. These consist of 24 in. projectors with 
1,000-watt lamps. The beacon is supplemented by two ‘‘ course ’’ lights con- 
sisting of 500-watt projectors, one facing in each direction along the airways. 
To obtain the highest rating a port must have the following equipment :— 
(a) An airport beacon, (b) an illuminated wind direction indicator, (c) boundary 
lights, (d) obstruction lights, (e) hangar flood-lights, (f! a ceiling projector, and 
(y) a landing area flood-lighting system. Items (a) to (a) must operate all night. 


The Flying Boat in a Seaway. (Luftwacht, No. 9, Sept., 1929, pp. 406-409.) 
(22.4/11428 Germany.) 
A descriptive account of methods of using sea anchors to minimise stresses 
in a sea, 
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REVIEW 


Air Defence 


By Major-General E. B. Ashmore. Longman’s, 8s. 6d. net. 


Airmindedness is a slow growth and it was only the objection of the man 
in the street to being bombed that compelied serious attention to air defences, 
and thus awakened airmindedness in those who directed the national energies 
during the years 1914-1918. 

Aeronautics was so newly fledged in 1914 that but few of those who had the 
larger problems of the war in their care gave any attention to its possibilities. 
In 1913 Sir Sefton Brancker said: ** In February, 1913, I returned from Germany 
obsessed with thoughts of her great military strength and her intentions towards 
Great Britain. I had almost forgotten aviation’’ (page 2). 

The German high command was really very kind to our Defence Force by 
providing them with experience in easy stages. Had all available Zeppelins 
dropped all available bombs on London in August, 1914, they could have done 
it day after day, until the airships were worn out with about 50,000 miles to 
their credit without running the slightest danger of even slight damage from our 
defences. We owe the Kaiser a debt of gratitude for his indecisive policy. 

** Air Defence,’’ by Major-General E. B. Ashmore, is a very interesting 
history of three concurrent phases of the war. Firstly air raids. Secondly the 
growth of airmindedness. Thirdly the development of aircraft. 

The method employed by Major-General Ashmore to combat air raids was 
a utilisation of the improvements in equipment as far as the slow growth of 
airmindedness in the Higher Command and opposition on the part of those 
who were not directly under his command would permit. 

From the point of view of testing defences, it seems a pity that these were 
not completed before the final air raid over London, May roth, 1918. 

A table at the end of the book gives details of 54 airship raids by an average 
of four Zeppelins per raid, resulting in 556 killed and 1319 wounded, and 69 
aeroplane raids by an average of six and a half aeroplanes per raid, resulting 
in 890 killed and 2,451 wounded. 

This list is quite an eye-opener. Few civilians had any idea that the air 
raids did so much damage; in fact, air raids were nearly as dangerous as motor 
traffic. 

On page 55 Major-General Ashmore says :— 

“Few people had failed to suggest hanging nets in the sky, but there was 
an element of novelty in my idea. My apron of balloon joined horizontally, with 
weighted wire streamers hanging from the cross cable at suitable intervals, wae 
a new and practicable proposition.’’ It is difficult to realise anv difference between 
the apron and several other schemes which were current talk at the time. Again 
on page 56:— 

“In March, 1918, a report was made to General Von Hoeppner to the effect 
that the aprons had increased enormously, and that they added greatly to the 
difficulties of attack. If they were improved and increased much more, thev 
would make a raid on London almost impossible. In the same month a German 
prisoner stated that the aprons were sufficient to keep all their machines at their 
maximum height.’’ 
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There is no case mentioned of an attacking aircraft coming into contact 
with the aprons. 

This raises questions. How did the enemy know the location of these aprons ? 
Were the aprons made of such material as to be visible by moonlight? Whatever 
the connecting cables had to be made of, blackened 12 S.W.G. wire would be 
quite sufficient to destroy attacking aircraft and would not be visible for any 
considerable distance. 

The actual Defence of London by Major-General Ashmore was a wonderful 
piece of work brought into being by his perseverance with out-of-date material 
hampered by opposition on all sides, and brought to a pitch which was adequate 
for the time, and preventing air raids by making them too costly. 

Chapter XII. considers the position at the present day. The preparations 
being made for defence do not seem to take into account the very rapid progress 
that is being made in aircraft performance. 

It is fairly safe to suppose that a very few years will see aircraft capable of 
carrying a few tons of bombs with a performance of 200 m.p.h. at 20,o0oft., and 
presumably such aircraft would be almost inaudible from the ground. 

On page 143: ‘‘ Searchlights have to depend, in the first instance, on sound—’’ 
If the present system of sound detectors is used the aircraft would have moved 
about a mile before the sound reached the listener. If, in spite of this, the search- 
light happened to pick up the aeroplane, and a shell was fired, the aircraft would 
be able to travel about three miles in any direction while the shell was climbing. 

In other words, the whole system proposed appears to be based on obsolescent 
aircraft and only very bad luck on the part of an attacking aircraft could enable 
him to see the shell bursting in the distance, otherwise he would be quite unaware 
that he was being fired at. 

Interceptor fighters seem to give a hope of some success if sufficient search- 
lights can be provided to dispense with sound warnings. 

The proposal to use wireless control or wireless information is very optimistic, 
Jamming by hetrodyne would effectively spoil any signals at night on any wave- 
length. 

Probably war will mean destruction of centres of population with no means 
of defence, each side destroying the civil population on the other side, with 
resulting chaos. 

The offensive power of aircraft is so rapidly outdistancing any possibility 
of defence that this very interesting book will be valuable as the only description 
of defence having succeeded against aircraft in the history of aeronautics. 

Our present precautions seem to be on a par with the 50 m/m Pompom gun, 
which was mounted on the roof of the Foreign Office in September, 1914 and 
was London’s only air defence (page 3). 
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CORRESPONDENCE 


CORRESPONDENCE 


The Secretary, Royal Aeronautical Society, 
7, Albemarle Street, Piccadilly, W.1. 


Sir,—With reference to the letter from Captain J. Morris published in the 
November issue of the JouRNAL, may I point out that it is a fundamental of 
mechanics, and not a discovery, that flexibility of airscrew blades in their plane 
of rotation must lower the natural torsional frequency of the system. Some 
comments upon the magnitude of the effect may be of interest to readers of the 
JouRNAL.* 


At the outset of the torsional vibration investigations begun during the war, 
the simplifying assumption was made that airscrew blades may be regarded as 
being rigid in their plane of rotation. There were good reasons for believing 
that the effects of blade flexibility in the plane of rotation must be secondary, so 
that further consideration of these effects could quite well be deferred until an 
instrument had been evolved by means of which the behaviour of aircraft engines 
as regards torsional resonance could be examined experimentally. 


Various torsiograph tests that have been made with different airscrews or 
test fans fitted have confirmed that the effects of blade flexibility are small, there 
being little change in the natural frequency of the system beyond the small amount 
attributable to differences of the polar inertia moment. The influence of blade 
flexibility alone does not lend itself to very exact investigation because the rigidity 
of the hub and the firmness of grip of the airscrew affect the natural frequency 
to an extent which is difficult to assess and allow for. The total difference on 
all counts between two airscrews, one of wood and one of metal, seems to be 
within about 4 per cent. in extreme cases, and needs considering only when a 
difference of, say, 50 r.p.m. in the location of a critical speed is important. It is 
perhaps early to generalise, but, as far as observations go, it appears that hollow 
metal airscrews tend to give somewhat lower resonance speeds than wood air- 
screws, the difference being about 3 or 4 per cent. Thus, hollow metal airscrews 
appear to be less stiff in the plane of rotation than corresponding wood air- 
screws, but the difference may occur mainly in the airscrew centre and not in 
the blades. 


As the same design of engine is likely to be used with a variety of types of 
airscrews, the practical concern is that the margin by which bad critical speeds 
are avoided shall not be so narrow that a change of airscrew can be of material 
importance, Nevertheless, in special cases, the effects of fitting different types 
of airscrews may not be ignored. The Tornado engine is a case in point. On 
this engine torsiograph observations have been made with different airscrews, 
including variable pitch airscrews, expressly for the purpose of noting differences 


in critical speeds. 
Yours faithfully, 


B. C. CARTER. 


* Published by permission of the Director of Research, Air Ministry, 
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